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METHOD FOR PRODUCING
PYRIPYROPENE

CROSS-REFERENCE TO RELATED
APPLICATION

This patent application claims priority to Japanese Patent
Application No. 14727/2010 that was filed on Jan. 26, 2010,
and the entire disclosure is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of Invention

The present invention relates to a method for producing
pyripyropene, more specifically, a method for producing
pyripyropene A, E, O or the like.

2. Background Art

Pyripyropene A has, as disclosed in Japanese Patent Laid-
Open Publication No. 360895/1992 (Patent Document 1) and
Journal of Antibiotics (1993), 46(7), 1168-9 (Non-patent
Document 1), an inhibitory activity against ACAT (acyl CoA
cholesterol acyltransferase) and application thereof to treat-
ment of diseases caused by cholesterol accumulation or the
like is expected.

As a pyripyropene A-producing fungus, Aspergillus fumi-
gatus FO-1289 strain has been disclosed in Japanese Patent
Laid-Open Publication No. 360895/1992 (Patent Document
1); Eupenicillium reticulosporum NRRL-3446 strain has
been disclosed in Applied and Environmental Microbiology
(1995), 61(12), 4429-35 (Non-patent Document 2); Penicil-
lium griseofulvum F1959 strain has been disclosed in
WO02004/060065 (Patent Document 2); and Penicillium
coprobium PF1169 strain has been disclosed in Journal of
Technical Disclosure 500997/2008 (Patent Document 3).

Further, as a biosynthetic route of pyripyropene A, a puta-
tive biosynthetic route in Aspergillus fumigatus FO-1289
strain has been disclosed in Journal of Organic Chemistry
(1996), 61, 882-886 (Non-patent Document 3) and Chemical
Review (2005), 105, 4559-4580 (Non-patent Document 4).
These documents have disclosed that, in Aspergillus fumiga-
tus FO-1289 strain, partial structures individually synthe-
sized by polyketide synthase or prenyltransferase are linked
to synthesize pyripyropene A by a cyclase.

PRIOR ART REFERENCES
Patent Documents

[Patent Document 1] Japanese Patent Laid-Open Publication
No. 360895/1992

[Patent Document 2] WO2004/060065

[Patent Document 3] Journal of Technical Disclosure
500997/2008

Non-Patent Documents

[Non-patent Document 1] Journal of Antibiotics (1993),
46(7), 1168-9.

[Non-patent Document 2] Applied and Environmental
Microbiology (1995), 61(12), 4429-35.

[Non-patent Document 3] Journal of Organic Chemistry
(1996), 61, 882-886.

[Non-patent Document 4] Chemical Review (2005), 105,
4559-4580.

SUMMARY OF THE INVENTION

The present inventors have now found that pyripyropene A
or the like was able to be produced by culturing a microor-
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2

ganism in which a particular polynucleotide or a recombinant
vector comprising it/them was introduced with an intermedi-
ate compound necessary for the biosynthesis of pyripyropene
A. The present invention has been made based on such find-
ing.

Accordingly, an object of the present invention is to pro-
vide a method for producing pyripyropene A.

Further, according to one embodiment of the present inven-
tion, a method for producing pyripyropene A, characterized
by culturing a microorganism in which at least one polynucle-
otide in (I) to (IIT) below or a recombinant vector comprising
it/them is introduced with pyripyropene E and isolating
pyripyropene A via pyripyropene O is provided:

(D) an isolated polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (a) to (d)
below:

(a) a nucleotide sequence of SEQ ID NO:266,

(b) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide
sequence of SEQ ID NO:266 under stringent conditions,
and which encodes a protein substantially equivalent to
aprotein encoded by the nucleotide sequence of SEQ ID
NO:266,

(¢) anucleotide sequence of a polynucleotide of the nucle-
otide sequence of SEQ ID NO:266 in which one or more
nucleotides are deleted, substituted, inserted or added,
and which encodes a protein substantially equivalent to
aprotein encoded by the nucleotide sequence of SEQ ID
NO:266, and

(d) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence of SEQ ID
NO:266, and which encodes a protein substantially
equivalent to a protein encoded by the nucleotide
sequence of SEQ ID NO: 266;

(II) an isolated polynucleotide having a nucleotide sequence
encoding at least one amino acid sequence selected from SEQ
1D NOs:267 to 275 or a substantially equivalent amino acid
sequence thereto; and

(I1II) an isolated polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) a nucleotide sequence in (a) to (i) below:

(a) a nucleotide sequence from 3342 to 5158 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(b) a nucleotide sequence from 5382 to 12777 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(c) anucleotide sequence from 13266 to 15144 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(d) a nucleotide sequence from 16220 to 18018 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(e) anucleotide sequence from 18506 to 19296 of a nucle-
otide sequence shown in SEQ 1D NO:266,

() a nucleotide sequence from 19779 to 21389 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(g) anucleotide sequence from 21793 to 22877 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(h) a nucleotide sequence from 23205 to 24773 of a nucle-
otide sequence shown in SEQ ID NO:266, and

(1) a nucleotide sequence from 25824 to 27178 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by each nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
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deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by each
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a

polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by each nucleotide sequence.

Also, according to another embodiment of the present
invention, a method for producing pyripyropene A character-
ized by culturing a microorganism in which at least one
polynucleotide in the above-mentioned (I) to (IIT) or a recom-
binant vector comprising it/them is introduced with deacetyl
pyripyropene E and isolating pyripyropene A via pyripyro-
pene E and pyripyropene O is provided.

Further, according to another embodiment of the present
invention, a method for producing 4-hydroxy-6-(pyridin-3-
yD-3-((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-
pyran-2-one, characterized by culturing a microorganism in
which at least one polynucleotide in the above-mentioned (1)
to (IIT) or a recombinant vector comprising it/them is intro-
duced with 4-0x0-6-(3-pyridyl)-a-pyrone and isolating 4-hy-
droxy-6-(pyridin-3-y1)-3-((2E,6F)-3,7,11-trimethyldodeca-
2,6,10-trienyl)-2H-pyran-2-one is provided.

According to another embodiment of the present invention,
at least one isolated polynucleotide of the above (I) to (III) is
provided.

Further, according to another embodiment of the present
invention, a recombinant vector selected from the group con-
sisting of pPP6 (Accession No. of Aspergillus oryzae trans-
formed with plasmid pPP6: FERM BP-11218), pPP7 (Acces-
sion No. of Aspergillus oryzae transformed with plasmid
pPP7: FERM BP-11219) and pPP9 (Accession No. of
Aspergillus oryzae transformed with plasmid pPP9: FERM
BP-11220) is provided.

Still further, according to another embodiment of the
present invention, a transformant comprising one or more
vectors selected from the group consisting of plasmids pPP6,
pPP7 and pPP9 is provided.

According to another embodiment of the present invention,
use of the above-mentioned recombinant vector for produc-
ing pyripyropene A is provided.

According to another embodiment of the present invention,
use of the above-mentioned transformant for producing
pyripyropene A is provided.

According to the production method of the present inven-
tion, pyripyropene A, E, O or the like is able to be produced by
gene recombination techniques. Therefore, the production
method of the present invention makes a significant contribu-
tion to mass production technology of pyripyropene A, E, O
or the like.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows an electrophoresis pattern of PCR products
by agarose gel. For the electrophoresis, the PCR products
amplified using the following primers were used: M: molecu-
lar weight marker (100 bp ladder), lane 1: primers of SEQ ID
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NOs:1 and 2, lane 2: primers of SEQ ID NOs:239 and 240,
lane 3: primers of SEQ ID NOs:237 and 238, lane 4: primers
of SEQ ID NOs:241 and 242, lane 5: primers of SEQ ID
NOs:247 and 248, lane 6: primers of SEQ ID NOs:251 and
252, lane 7: primers of SEQ ID NOs:245 and 246, lane 8:
primers of SEQ ID NOs:243 and 244, lane 9: primers of SEQ
1D NOs:249 and 250, lane 10: primers of SEQ ID NOs:235
and 236, lane 11: primers of SEQ ID NOs:233 and 234, lane
12: primers of SEQ ID NOs:227 and 228, lane 13: primers of
SEQ ID NOs:229 and 230, lane 14: primers of SEQ ID
NOs:231 and 232.

FIG. 2 Similarly to FIG. 1, FIG. 2 shows an electrophoresis
pattern of PCR products by agarose gel. For the electrophore-
sis, the PCR products amplified using the following primers
were used: M: molecular weight marker (100 bp ladder), lane
1: primers of SEQ ID NOs:253 and 254, lane 2: primers of
SEQ ID NOs:257 and 258, lane 3: primers of SEQ ID NOs:
259 and 260, lane 4: primers of SEQ ID NOs:255 and 256,
lane 5: primers of SEQ ID NOs:261 and 262.

FIG. 3 Similarly to FIG. 1, FIG. 3 shows an electrophoresis
pattern of PCR products by agarose gel. For the electrophore-
sis, the PCR products amplified using the following primers
were used: lane 1: molecular weight marker (100 bp ladder),
lane 2: primers of SEQ ID NOs:264 and 265 (400 bp ampli-
fied fragment).

FIG. 4 shows the plasmid map of pUSA.

FIG. 5 shows the plasmid map of pPP2.

FIG. 6 shows a scheme of P450-2 cDNA amplification.
FIG. 7 shows the plasmid map of pPP3.

FIG. 8 shows 'H-NMR spectrum of pyripyropene E in
deuterated acetonitrile.

FIG. 9 shows "H-NMR spectrum in deuterated acetonitrile
of'a product of the culture of Aspergillus oryzae transformed
with plasmid pPP2.

FIG. 10 shows ‘H-NMR spectrum of pyripyropene O in
deuterated acetonitrile.

FIG. 11 shows "H-NMR spectrum in deuterated acetoni-
trile of a product of the culture of Aspergillus oryzae trans-
formed with plasmid pPP3.

FIG. 12 shows the plasmid map of plasmids pPP6, pPP7
and pPP9.

DETAILED DESCRIPTION OF THE INVENTION

Deposition of Microorganisms

Escherichia coli (Escherichia coli EPI300™-T1®) trans-
formed with plasmid pCC1-PP1 has been deposited with
International Patent Organism Depositary, National Institute
of Advanced Industrial Science and Technology (Address:
AIST Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki,
Japan, 305-8566), under accession No. FERM BP-11133
(converted from domestic deposition under accession No.
FERM P-21704) (identification reference by the depositors:
Escherichia coli EPI300™-T1®/pCC1-PP1) as of Oct. 9,
2008 (original deposition date).

Aspergillus oryzae transformed with plasmid pPP2 has
been deposited with International Patent Organism
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Depositary, National Institute of Advanced Industrial Science
and Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11137 (identification reference by the
depositors: Aspergillus oryzae PP2-1) as of Jun. 23, 2009.

Aspergillus oryzae transformed with plasmid pPP3 has
been deposited with International Patent Organism Deposi-
tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11141 (identification reference by the
depositors: Aspergillus oryzae PP3-2) as of Jul. 3, 2009.

Aspergillus oryzae transformed with plasmid pPP6 has
been deposited with International Patent Organism Deposi-
tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11218 (identification reference by the
depositors: Aspergillus oryzae PP6) as of Dec. 21, 2009.

Aspergillus oryzae transformed with plasmid pPP7 has
been deposited with International Patent Organism Deposi-
tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11219 (identification reference by the
depositors: Aspergillus oryzae PP7) as of Dec. 21, 2009.

Aspergillus oryzae transformed with plasmid pPP9 has
been deposited with International Patent Organism Deposi-
tary, National Institute of Advanced Industrial Science and
Technology (Address: AIST Tsukuba Central 6, 1-1-1
Higashi, Tsukuba, Ibaraki, Japan, 305-8566), under acces-
sion No. FERM BP-11220 (identification reference by the
depositors: Aspergillus oryzae PP9) as of Dec. 21, 2009.

Method for Producing Pyripyropene

The present invention relates to a method for producing
pyripyropene, wherein a secondary metabolism product is
obtained by culturing a microorganism in which a gene
involved in biosynthesis of pyripyropene A is introduced with
an intermediate compound necessary for the biosynthesis of
pyripyropene A.

An example of a biosynthetic pathway of pyripyropene A
includes the following Scheme 1.

TABLE 1
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-continued

AT-2

—_—
SEQ ID
NO: 275

7-DeacetylPyripyropene A

Pyripyropene A

Each biosynthetic pathway of the above-mentioned
Scheme 1 will be described in detail below.
1. Nicotinic acid is allowed to react with CoA ligase and
further the resulting product is allowed to react with LovB-
like polyketide synthase (PKS), thereby generating 5-(3-py-
ridyl)-3,5-dioxopentanoic acid.
2. 5-(3-pyridyl)-3,5-dioxopentanoic acid is allowed to react
with LovB-like polyketide synthase (PKS), thereby generat-
ing 4-0x0-6-(3-pyridyl)-c.-pyrone.
3. 4-0x0-6-(3-pyridyl)-a-pyrone and farnesylpyrophosphate
(FPP) are allowed to react with UbiA-like prenyltransferase
(UbiAPT), thereby generating 4-hydroxy-6-(pyridin-3-y1)-3-
((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-pyran-
2-one.
4. 4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimethyl-
dodeca-2,6,10-trienyl)-2H-pyran-2-one is allowed to react
with FAD-dependent monooxygenase (FMO) and further the
resulting product is allowed to react with Cyclase (IMP:
Integral membrane protein), thereby generating deacetyl
pyripyropene E.
5. Deacetyl pyripyropene E is allowed to react with Acetyl-
transferase (AT), thereby generating pyripyropene E.
6. Pyripyropene E is allowed to react with Cytochrome P450
monooxygenase (1) (P450-1), thereby generating
11-deacetyl pyripyropene O.
7. 11-deacetyl pyripyropene O is allowed to react with
Acetyltransferase-2 (AT-2), thereby generating pyripyropene
0.
8. Pyripyropene O is allowed to react with Cytochrome P450
monooxygenase (2) (P450-2), thereby generating 7-deacetyl
pyripyropene A.
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9. 7-deacetyl pyripyropene A is allowed to react with Acetyl-
transferase-2 (AT-2), thereby generating pyripyropene A.

Deacetyl pyripyropene E is able to be synthesized, for
example, by the method in Reference Example 3 below.
Pyripyropene E is able to be obtained, for example, by the
method described in Japanese Patent Laid-Open Publication
No. 239385/1996.

11-deacetyl pyripyropene O is able to be synthesized, for
example, by the method described in Reference Example 4
below.

Pyripyropene O is able to be obtained, for example, by the
method described in J. Antibiot. 1996, 49, 292.

7-deacetyl pyripyropene A is able to be synthesized, for
example, by the method described in Japanese Patent Laid-
Open Publication No. 259569/1996.

4-0x0-6-(3-pyridyl)-a-pyrone is able to be synthesized, for
example, by the method described in J. Org. Chem. 1983. 48.
3945.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene E, a method for producing
pyripyropene A characterized by culturing a microorganism
comprising one or more vectors selected from the group
consisting of plasmids pCC1-PP1, pPP2, pPP3, pPP6, pPP7
and pPP9 with pyripyropene E and isolating pyripyropene A
via pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene E, a method for producing
pyripyropene A characterized by culturing a microorganism
in which at least one polynucleotide in (IV) and (V) below or
a recombinant vector comprising it/them is introduced with
pyripyropene E and isolating pyripyropene A via pyripyro-
pene O is provided:

(IV) An isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding at least one amino acid sequence selected from SEQ
1D NOs:269, 270 and 275 or a substantially equivalent amino
acid sequence thereto; and

(V) A polynucleotide having at least one nucleotide sequence
selected from the nucleotide sequences in (1) to (4) below:

(1) a nucleotide sequence in (a) to (c) below:

(a) a nucleotide sequence from 13266 to 15144 of a nucle-

otide sequence shown in SEQ 1D NO:266,

(b) a nucleotide sequence from 16220 to 18018 of a nucle-

otide sequence shown in SEQ ID NO:266, and

(c) anucleotide sequence from 25824 to 27178 of a nucle-

otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by each nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by each
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by each nucleotide sequence.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene E, a method for producing
pyripyropene A characterized by culturing a microorganism
comprising one or more vectors selected from the group
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consisting of plasmids pPP2, pPP3 and pPP9 with pyripyro-
pene E and isolating pyripyropene A via pyripyropene O is
provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene A characterized by culturing a microorganism
comprising plasmids pPP2, pPP3 and pPP9 with pyripyro-
pene E and isolating pyripyropene A via pyripyropene O is
provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene A characterized by culturing a microorgan-
ism in which at least one polynucleotide in the above-men-
tioned (1) to (III) or a recombinant vector comprising it/them
is introduced with deacetyl pyripyropene E and isolating
pyripyropene A via pyripyropene E and pyripyropene O is
provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene A characterized by culturing a microorgan-
ism comprising one or more vectors selected from the group
consisting of plasmids pCC1-PP1, pPP2, pPP3, pPP6, pPP7
and pPP9 with deacetyl pyripyropene E and isolating pyripy-
ropene A via pyripyropene E and pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene A characterized by culturing a microorgan-
ism in which at least one polynucleotide in (VI) and (VII)
below or a recombinant vector comprising it/them is intro-
duced with deacetyl pyripyropene E and isolating pyripyro-
pene A via pyripyropene E and pyripyropene O is provided:
(VD) An isolated polynucleotide having at least one nucle-
otide sequence selected from the polynucleotide sequences
encoding at least one amino acid sequence selected from SEQ
1D NOs:269, 270, 274 and 275 or a substantially equivalent
amino acid sequence thereto; and
(VID) An isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences in (1)
to (4) below:

(1) a nucleotide sequence in (a) to (d) below:

(a) anucleotide sequence from 13266 to 15144 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(b) anucleotide sequence from 16220 to 18018 of a nucle-
otide sequence shown in SEQ 1D NO:266,

(¢) anucleotide sequence from 23205 to 24773 of a nucle-
otide sequence shown in SEQ 1D NO:266, and

(d) a nucleotide sequence from 25824 to 27178 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by each nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by each
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by each nucleotide sequence.
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According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene A characterized by culturing a microorgan-
ism comprising one or more vectors selected from the group
consisting of plasmids pPP2, pPP3, pPP7 and pPP9 with
deacetyl pyripyropene E and isolating pyripyropene A via
pyripyropene E and pyripyropene O is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with deacetyl pyripyropene E, a method for
producing pyripyropene A characterized by culturing a
microorganism comprising plasmids pPP2, pPP3, pPP7 and
pPP9 with deacetyl pyripyropene E and isolating pyripyro-
pene A via pyripyropene E and pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 4-0x0-6-(3-pyridyl)-a-pyrone, a method for
producing  4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-
trimethyldodeca-2,6,10-trienyl)-2H-pyran-2-one character-
ized by culturing a microorganism in which at least one
polynucleotide in the above-mentioned (I) to (IIT) or a recom-
binant vector comprising it/them is introduced with 4-0x0-6-
(3-pyridyl)-a-pyrone and isolating 4-hydroxy-6-(pyridin-3-
yD-3-((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-
pyran-2-one is provided. In this case, it is preferred that, as the
above-mentioned microorganism, one capable of biosynthe-
sis of farnesylpyrophosphate (FPP) inside the body cell be
used. An example of such microorganisms includes microor-
ganisms belonging to the genus Aspergillus.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 4-0x0-6-(3-pyridyl)-a-pyrone, a method for
producing  4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-
trimethyldodeca-2,6,10-trienyl)-2H-pyran-2-one character-
ized by culturing a microorganism comprising one or more
vectors selected from the group consisting of plasmids pCC1-
PP1, pPP2, pPP3, pPP6, pPP7 and pPP9 with 4-0x0-6-(3-
pyridyl)-a-pyrone and isolating 4-hydroxy-6-(pyridin-3-yl)-
3-((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-
pyran-2-one is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 4-0x0-6-(3-pyridyl)-a-pyrone, a method for
producing  4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-
trimethyldodeca-2,6,10-trienyl)-2H-pyran-2-one, character-
ized by culturing a microorganism in which at least one
polynucleotide in (VIII) and (IX) below or a recombinant
vector comprising it/them is introduced with 4-ox0-6-(3-py-
ridyl)-a-pyrone and isolating 4-hydroxy-6-(pyridin-3-yl1)-3-
((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-pyran-
2-one is provided:

(VIII) An isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding the amino acid sequence of SEQ ID NO:273 or a
substantially equivalent amino acid sequence thereto;

(IX) A polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below: and

(1) a nucleotide sequence from 21793 to 22877 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;
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(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with 4-0x0-6-(3-pyridyl)-c.-pyrone, a
method for providing 4-hydroxy-6-(pyridin-3-y1)-3-((2E,
6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-pyran-2-one
characterized by culturing a microorganism comprising plas-
mid pPP6 with 4-0x0-6-(3-pyridyl)-a-pyrone and isolating
4-hydroxy-6-(pyridin-3-y1)-3-((2E,6E)-3,7,11-trimethyl-
dodeca-2,6,10-trienyl)-2H-pyran-2-one is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene E characterized by culturing a microorgan-
ism in which at least one polynucleotide in the above-men-
tioned (1) to (III) or a recombinant vector comprising it/them
is introduced with deacetyl pyripyropene E and isolating
pyripyropene E is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene E characterized by culturing a microorgan-
ism comprising one or more vectors selected from the group
consisting of plasmids pCC1-PP1, pPP2, pPP3, pPP6, pPP7
and pPP9 with deacetyl pyripyropene E and isolating pyripy-
ropene E is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with deacetyl pyripyropene E, a method for produc-
ing pyripyropene E characterized by culturing a microorgan-
ism in which at least one polynucleotide in (X) and (XI)
below or a recombinant vector comprising it/them is intro-
duced with deacetyl pyripyropene E and isolating pyripyro-
pene E is provided:

(X) an isolated polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences encoding
amino acid sequence of SEQ ID NO:274 or a substantially
equivalent amino acid sequence thereto; and

(XI) an polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) a nucleotide sequence from 23205 to 24773 of the
nucleotide sequence shown in SEQ ID NO:266,

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
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prises culturing with deacetyl pyripyropene E, a method for
producing pyripyropene E characterized by culturing a
microorganism comprising plasmid pPP7 with deacetyl
pyripyropene E and isolating pyripyropene E is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene O characterized by culturing a microorganism
in which at least one polynucleotide in the above-mentioned
(D to (II) or a recombinant vector comprising it/them is
introduced with pyripyropene E and isolating pyripyropene O
is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene O characterized by culturing a microorganism
comprising one or more vectors selected from the group
consisting of plasmids pCC1-PP1, pPP2, pPP3, pPP6, pPP7
and pPP9 with pyripyropene E and isolating pyripyropene O
is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene O characterized by culturing a microorganism
in which at least one polynucleotide in (XII) and (XIII) below
or a recombinant vector comprising it/them is introduced
with pyripyropene E and isolating pyripyropene O is pro-
vided:

(XII) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding at least one amino acid sequence selected from SEQ
1D NOs:269 and 275 or a substantially equivalent amino acid
sequence thereto; and

(XII) a polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) a nucleotide sequence in (a) to (b) below:

(a) a nucleotide sequence from 13266 to 15144 of a nucle-

otide sequence shown in SEQ ID NO:266, and

(b) a nucleotide sequence from 25824 to 27178 of a nucle-

otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by each nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by each
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by each nucleotide sequence.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene O characterized by culturing a microorganism
comprising one or more vectors selected from the group
consisting of plasmids pPP2 and pPP9 with pyripyropene E
and isolating pyripyropene O is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
pyripyropene O characterized by culturing a microorganism
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comprising plasmids pPP2 and pPP9 with pyripyropene E
and isolating pyripyropene O is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
11-deacetyl pyripyropene O characterized by culturing a
microorganism in which at least one polynucleotide in the
above-mentioned (I) to (II) or a recombinant vector compris-
ing it/them is introduced with pyripyropene E and isolating
11-deacetyl pyripyropene O is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
11-deacetyl pyripyropene O characterized by culturing a
microorganism comprising one or more vectors selected from
the group consisting of plasmids pCC1-PP1, pPP2, pPP3,
pPP6, pPP7 and pPP9 with pyripyropene E and isolating
11-deacetyl pyripyropene O is provided.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
11-deacetyl pyripyropene O characterized by culturing a
microorganism in which at least one polynucleotide in (XIV)
and (XV) below or a recombinant vector comprising it/them
is introduced with pyripyropene E and isolating 11-deacetyl
pyripyropene O is provided:

(XIV) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding amino acid sequence of SEQ ID NO:269 or a sub-
stantially equivalent amino acid sequence thereto; and

(XV) a polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) a nucleotide sequence from 13266 to 15144 of the
nucleotide sequence shown in SEQ ID NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with pyripyropene E, a method for producing
11-deacetyl pyripyropene O characterized by culturing a
microorganism comprising plasmid pPP2 with pyripyropene
E and isolating 11-deacetyl pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 11-deacetyl pyripyropene O, a method for
producing pyripyropene O characterized by culturing a
microorganism in which at least one polynucleotide in the
above-mentioned (I) to (II) or a recombinant vector compris-
ing it/them is introduced with 11-deacetyl pyripyropene O
and isolating pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 11-deacetyl pyripyropene O, a method for
producing pyripyropene O characterized by culturing a



US 9,169,504 B2

15

microorganism comprising one or more vectors selected from
the group consisting of plasmids pCC1-PP1, pPP2, pPP3,
pPP6, pPP7 and pPP9 with 11-deacetyl pyripyropene O and
isolating pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 11-deacetyl pyripyropene O, a method for
producing pyripyropene O characterized by culturing a
microorganism in which at least one polynucleotide in (XIV)
and (XV) below or a recombinant vector comprising it/them
is introduced with 11-deacetyl pyripyropene O and isolating
pyripyropene O is provided:

(XIV) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding amino acid sequence of SEQ ID NO:275 or a sub-
stantially equivalent amino acid sequence thereto; and

(XV) a polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) a nucleotide sequence from 25824 to 27178 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a more preferred embodiment of the produc-
tion method of the present invention, which method com-
prises culturing with 11-deacetyl pyripyropene O, a method
for producing pyripyropene O characterized by culturing a
microorganism comprising plasmid pPP9 with 11-deacetyl
pyripyropene O and isolating pyripyropene O is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene O, a method for producing
7-deacetyl pyripyropene A characterized by culturing a
microorganism in which at least one polynucleotide in the
above-mentioned (I) to (I1I) or a recombinant vector compris-
ing it/them is introduced with pyripyropene O and isolating
7-deacetyl pyripyropene A is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene O, a method for producing
7-deacetyl pyripyropene A characterized by culturing a
microorganism comprising one or more vectors selected from
the group consisting of plasmids pCC1-PP1, pPP2, pPP3,
pPP6, pPP7 and pPP9 with pyripyropene O and isolating
7-deacetyl pyripyropene A is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene O, a method for producing
7-deacetyl pyripyropene A characterized by culturing a
microorganism in which at least one polynucleotide in (XIV)
and (XV) below or a recombinant vector comprising it/them
is introduced with pyripyropene O and isolating 7-deacetyl
pyripyropene A is provided:

(XIV) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
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encoding amino acid sequence of SEQ ID NO:270 or a sub-
stantially equivalent amino acid sequence thereto; and

(XV) a polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) anucleotide sequence from 16220 to 18018 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with pyripyropene O, a method for producing
7-deacetyl pyripyropene A characterized by culturing a
microorganism comprising plasmid pPP3 with pyripyropene
O and isolating 7-deacetyl pyripyropene A is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 7-deacetyl pyripyropene A, a method for pro-
ducing pyripyropene A characterized by culturing a microor-
ganism in which at least one polynucleotide in the above-
mentioned (I) to (III) or a recombinant vector comprising
it/them is introduced with 7-deacetyl pyripyropene A and
isolating pyripyropene A is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 7-deacetyl pyripyropene A, a method for pro-
ducing pyripyropene A characterized by culturing a microor-
ganism comprising one or more vectors selected from the
group consisting of plasmids pCC1-PP1, pPP2, pPP3, pPP6,
pPP7 and pPP9 with 7-deacetyl pyripyropene A and isolating
pyripyropene A is provided.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 7-deacetyl pyripyropene A, a method for pro-
ducing pyripyropene A characterized by culturing a microor-
ganism in which at least one polynucleotide in (XVI) and
(XVII) below or a recombinant vector comprising it/them is
introduced with 7-deacetyl pyripyropene A and isolating
pyripyropene A is provided:

(XVI) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
encoding amino acid sequence of SEQ ID NO:275 or a sub-
stantially equivalent amino acid sequence thereto; and
(XVII) a polynucleotide having at least one nucleotide
sequence selected from the nucleotide sequences in (1) to (4)
below:

(1) anucleotide sequence from 25824 to 27178 of a nucle-
otide sequence shown in SEQ 1D NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence in
(1) under stringent conditions, and which encodes a protein
substantially equivalent to a protein encoded by the nucle-
otide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
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deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to a protein encoded by the
nucleotide sequence; and

(4) a nucleotide sequence having at least 90% identity to a
polynucleotide of the nucleotide sequence in (1), and which
encodes a protein substantially equivalent to a protein
encoded by the nucleotide sequence.

According to a preferred embodiment of the production
method of the present invention, which method comprises
culturing with 7-deacetyl pyripyropene A, a method for pro-
ducing pyripyropene A characterized by culturing a microor-
ganism comprising plasmid pPP9 with 7-deacetyl pyripyro-
pene A and isolating pyripyropene A is provided.

The microorganism used in the present invention may be
introduced with a polynucleotide using the recombinant vec-
tor described below. However, the polynucleotide may be
introduced into the microorganism, for example, by an elec-
troporation method, a polyethylene glycol method, an Agro-
bacterium method, a lithium method, a calcium chloride
method or the like.

The microorganism used in the present invention is not
particularly restricted as long as it can be introduced with a
polynucleotide or a recombinant vector comprising it/them.
Microorganisms belonging to the genus Aspergillus are pre-
ferred and Aspergillus oryzae is particularly preferred.

In the present invention, culturing microorganisms can be
carried out, for example, by solid culturing under aerobic
conditions, shake culturing, culturing with bubbling under
stirring or deep part aerobic culturing, in particular, shake
culturing is preferred. As a medium for culturing microorgan-
isms, commonly used components, for example, as carbon
sources, glucose, sucrose, starch syrup, dextrin, starch, glyc-
erol, molasses, animal and vegetable oils or the like, can be
used. Also, as nitrogen sources, soybean flour, wheat germ,
corn steep liquor, cotton seed meal, meat extract, polypep-
tone, malto extract, yeast extract, ammonium sulfate, sodium
nitrate, urea or the like can be used. Besides, as required,
addition of sodium, potassium, calcium, magnesium, cobalt,
chlorine, phosphoric acid (dipotassium hydrogen phosphate
or the like), sulfuric acid (magnesium sulfate or the like) or
inorganic salts which can generate other ions is effective.
Also, as required, various vitamins such as thiamin (thiamine
hydrochloride or the like), amino acids such as glutamic acid
(sodium glutamate or the like) or asparagine (DL-asparagine
or the like), trace nutrients such as nucleotides or selection
agents such as antibiotics can be added. Further, organic
substances or inorganic substances which help the growth of
a fungus and promote the production of pyripyropene A can
be appropriately added.

The pH of the medium is, for example, about pH 5.5 to pH
8. The appropriate temperature for the culturing is 15° C. to
40° C. and, in many cases, the growth takes place around 22°
C. to 30° C. The production of 4-hydroxy-6-(pyridin-3-yl)-
3-((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-py-
ran-2-one, deacetyl pyripyropene E, pyripyropene E, pyripy-
ropene O and pyripyropene A varies depending on the
medium and culturing conditions, or the used host. In any
method for culturing, the accumulation usually reaches a
peak in 2 days to 10 days. The culturing is terminated at the
time when the amount of pyripyropene A in the culture
reaches the peak and a desired substance is isolated and
purified from the culture.

To isolate 5-(3-pyridyl)-3,5-dioxopentanoic acid, 4-0x0-6-
(3-pyridyl)-a-pyrone, deacetyl pyripyropene E, pyripyro-
pene E, pyripyropene O, 7-deacetyl pyripyropene A, pyripy-
ropene A or the like from the culture, it can be extracted and
purified by a usual separation means using properties thereof,
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such as a solvent extraction method, an ion exchange resin
method, an adsorption or distribution column chromatogra-
phy method, a gel filtration method, dialysis, a precipitation
method, which may be individually used or appropriately
used in combination. The solvent extraction method is par-
ticular preferred.

In the present invention, the term “substantially equivalent
amino acid sequence” means an amino acid sequence which
does not affect an activity of a polypeptide despite the fact that
one or more amino acids are altered by substitution, deletion,
addition or insertion. Preferably, an amino acid sequence
which is altered by amino acid substitution, deletion, addition
or insertion has a sequence identity of 70% or more, prefer-
ably 80% or more, more preferably 90% or more, still more
preferably 95% or more, and still more preferably 98% or
more to the amino acid sequence before alteration and the
like. Further, the number of the altered amino acid residues is
preferably 1 to 40, more preferably 1 to 20, still more prefer-
ably 1 to 10, still more preferably 1 to 8, and most preferably
1to 4.

Further, an example of the alteration which does not affect
the activity includes conservative substitution. The term
“conservative substitution” means substitution of preferably
1 to 40, more preferably 1 to 20, more preferably 1 to 10, still
more preferably 1 to 8, and most preferably 1 to 4 amino acid
residues with other chemically similar amino acid residues
such that the activity of the polypeptide is not substantially
altered. Examples thereof include cases where a certain
hydrophobic amino acid residue is substituted with another
hydrophobic amino acid residue and cases where a certain
polar amino acid residue is substituted with another polar
amino acid residue having the same charges. Functionally
similar amino acids capable of such a substitution are known
in the art for each amino acid. Concretely, examples of non-
polar (hydrophobic) amino acids include alanine, valine, iso-
leucine, leucine, proline, tryptophan, phenylalanine,
methionine and the like. Examples of polar (neutral) amino
acids include glycine, serine, threonine, tyrosine, glutamine,
asparagine, cysteine and the like. Examples of positively
charged (basic) amino acids include arginine, histidine,
lysine and the like. Examples of negatively charged (acidic)
amino acids include aspartic acid, glutamic acid and the like.

The term, “stringent conditions” in the present invention
means conditions where a washing operation of membranes
after hybridization is carried out at high temperatures in a
solution with low salt concentrations, a person skilled in the
art would be able to appropriately determine the condition,
for example, the condition includes the condition of washing
in a solution with 2xSSC (1xSSC: 15 mM trisodium citrate,
150 mM sodium chloride) and 0.5% SDS at 60° C. for 20
minutes, and the condition of washing in a solution with
0.2xSSC (1xSSC: 15 mM trisodium citrate, 150 mM sodium
chloride) and 0.1% SDS at 60° C. for 15 minutes.

Hybridization can be carried out in accordance with a
known method. Also, when a commercially-available library
is used, it can be carried out in accordance with a method
described in the attached instructions.

Inthe present description, the term “identity” (also referred
to as homology) for nucleotide sequences means a degree of
match of bases constituting each sequence among the
sequences to be compared. At that time, the presence of gap(s)
and characteristics of the amino acids are taken into account.
Any values of the “identity” shown in the present description
may be values calculated using a homology search program
known to those skilled in the art. For instance, the value can be
readily calculated by using default (initial setting) parameters
in FASTA, BLAST or the like.
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In the present description, the “identity” for nucleotide
sequences is 90% or more, preferably 95% or more, more
preferably 98% or more, still more preferably 99% or more.

In the present description, the term, “one or more nucle-
otides are deleted, substituted, inserted or added in a poly-
nucleotide” means that alteration was made by a known
method such as a site specific mutagenesis method, or sub-
stitution or the like of a plurality nucleotides in a degree at
which they may naturally occur. The number of the altered
nucleotides is one or more nucleotides (for example, one to
several nucleotides or 1, 2, 3 or 4 nucleotides).

The term “nucleotide sequence which encodes a protein
substantially equivalent to the protein encoded by the (each)
nucleotide sequence” means a nucleotide sequence encoding
a protein which has an activity equivalent to that of “the
protein encoded by the (each) nucleotide sequence.”

It is preferred that a protein substantially equivalent to a
protein encoded by the nucleotide sequence from 3342 to
5158 of the nucleotide sequence shown in SEQ ID NO:266
have CoA ligase activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 5382 to
12777 of the a nucleotide sequence shown in SEQ ID NO:266
have LovB-like polyketide synthase (PKS) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 13266 to
15144 of a nucleotide sequence shown in SEQ ID NO:266
have Cytochrome P450 monooxygenase (1) (P450-1) activ-
ity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 16220 to
18018 of a nucleotide sequence shown in SEQ ID NO:266
have Cytochrome P450 monooxygenase (2) (P450-2) activ-
ity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 18506 to
19296 of a nucleotide sequence shown in SEQ ID NO:266
have Cyclase (IMP: Integral membrane protein) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 19779 to
21389 of a nucleotide sequence shown in SEQ ID NO:266
have FAD-dependent monooxygenase (FMO) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 21793 to
22877 of a nucleotide sequence shown in SEQ ID NO:266
have UbiA-like prenyltransferase (UbiAPT) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 23205 to
24773 of a nucleotide sequence shown in SEQ ID NO:266
have Acetyltransferase (AT) activity.

It is preferred that a protein substantially equivalent to a
protein encoded by a nucleotide sequence from 25824 to
27178 of a nucleotide sequence shown in SEQ ID NO:266
have Acetyltransferase-2 (AT-2) activity.

Obtainment of Isolated Polynucleotide

The method for obtaining the isolated polynucleotide of
the present invention is not particularly restricted. The poly-
nucleotide can be isolated from Penicillium coprobium
PF1169 strain or filamentous fungus by the following
method. Concretely, based on a homology sequence obtained
by the method of Example 9 below or the like, primers
capable of specifically amplifying any one or more genes of a
polyketide synthase gene, prenyltransferase gene, hydroxy-
lase gene, acetyltransferase gene or adenylate synthetase
gene, which are involved in synthesis of pyripyropene A, are
synthesized. PCR is carried out for a fosmid genomic library
of Penicillium coprobium PF1169 strain which is separately

20

25

30

40

45

50

55

20

prepared and further colony hybridization is carried out,
thereby obtaining the isolated polynucleotide used in the
present invention.

According to a preferred embodiment of the present inven-
tion, there is provided at least one isolated polynucleotide of
the above (I) to (IIT). In particular, there is provided at least
one polynucleotide of the following (I) to (III):

(D an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences of the
following (a) to (d):

(a) a nucleotide sequence of SEQ ID NO:266,

(b) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence of
SEQ ID NO:266 under stringent conditions, and which
encodes a protein substantially equivalent to the protein
encoded by the nucleotide sequence of SEQ ID NO:266,

(c) anucleotide sequence of SEQ ID NO:266 in which one
or more nucleotides are deleted, substituted, inserted or
added, and which encodes a protein substantially equivalent
to the protein encoded by the nucleotide sequence of SEQ ID
NO:266, and

(d) anucleotide sequence which has at least 90% identity to
the polynucleotide of the nucleotide sequence of SEQ ID
NO:266, and which encodes a protein substantially equiva-
lent to the protein encoded by the nucleotide sequence of SEQ
1D NO:266;

(I) an isolated polynucleotide having a nucleotide
sequence which encodes at least one amino acid sequence
selected from SEQ ID NOs:267 to 275 or amino acid
sequence substantially equivalent thereto; and

(IIT) an isolated polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences of the
following (1) to (4):

(1) a nucleotide sequence in (a) to (i) below:

(a) a nucleotide sequence from 3342 to 5158 of the nucle-
otide sequence shown in SEQ 1D NO:266,

(b) anucleotide sequence from 5382 to 12777 of the nucle-
otide sequence shown in SEQ 1D NO:266,

(c) a nucleotide sequence from 13266 to 15144 of the
nucleotide sequence shown in SEQ ID NO:266,

(d) a nucleotide sequence from 16220 to 18018 of the
nucleotide sequence shown in SEQ ID NO:266,

(e) a nucleotide sequence from 18506 to 19296 of the
nucleotide sequence shown in SEQ ID NO:266,

() a nucleotide sequence from 19779 to 21389 of the
nucleotide sequence shown in SEQ ID NO:266,

(g) a nucleotide sequence from 21793 to 22877 of the
nucleotide sequence shown in SEQ ID NO:266,

(h) a nucleotide sequence from 23205 to 24773 of the
nucleotide sequence shown in SEQ ID NO:266, and

(1) a nucleotide sequence from 25824 to 27178 of the
nucleotide sequence shown in SEQ ID NO:266;

(2) a nucleotide sequence which is capable of hybridizing
with a sequence complementary to the nucleotide sequence of
(1) under stringent conditions, and which encodes a protein
substantially equivalent to the protein encoded by the each
nucleotide sequence;

(3) a nucleotide sequence of a polynucleotide of the nucle-
otide sequence in (1) in which one or more nucleotides are
deleted, substituted, inserted or added, and which encodes a
protein substantially equivalent to the protein encoded by
each nucleotide sequence; and

(4) anucleotide sequence which has at least 90% identity to
the polynucleotide of the nucleotide sequence of (1), and
which encodes a protein substantially equivalent to the pro-
tein encoded by the each nucleotide sequence.
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According to a more preferred embodiment of the present
invention, there is provided an isolated polynucleotide
selected from the following (a), (b), (c), (d), (e), (), (g) and
(h):

(a) a polynucleotide having the nucleotide sequence of
SEQ ID NO:266,

(b) a polynucleotide encoding a polypeptide which con-
sists of an amino acid sequence selected from SEQ ID NOs:
269, 270, 273, 274 and 275,

(c) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 269,
and, which encodes a polypeptide having hydroxylase activ-
ity,

(d) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 270,
and which encodes a polypeptide having hydroxylase activ-
ity,

(e) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 273,
and which encodes a polypeptide having prenyltransferase
activity,

(®) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 274,
and which encodes a polypeptide having acetylase activity,

(g) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 275,
and which encodes a polypeptide having acetylase activity,
and

(h) an isolated polynucleotide having a nucleotide
sequence selected from the following (i), (i), (iii), (iv) and
(v):

(1) a nucleotide sequence from 13266 to 15144 of the
nucleotide sequence shown in SEQ ID NO:266,

(ii) a nucleotide sequence from 16220 to 18018 of the
nucleotide sequence shown in SEQ ID NO:266,

(iii) a nucleotide sequence from 21793 to 22877 of the
nucleotide sequence shown in SEQ ID NO:266,

(iv) a nucleotide sequence from 23205 to 24773 of the
nucleotide sequence shown in SEQ ID NO:266, and

(v) a nucleotide sequence from 25824 to 27178 of the
nucleotide sequence shown in SEQ ID NO:266.

According to a more preferred embodiment of the present
invention, there is provided an isolated polynucleotide
selected from the following (A), (B) and (C):

(A) a polynucleotide encoding a polypeptide which con-
sists of an amino acid sequence selected from SEQ ID NO:
275,

(B) a polynucleotide which has an amino acid sequence
substantially equivalent to that shown in SEQ ID NO: 275,
and which encodes a polypeptide having acetylase activity,
and

(C) an isolated polynucleotide having the nucleotide
sequence from 25824 to 27178 of the nucleotide sequence
shown in SEQ ID NO:266.

According to a still more preferred embodiment of the
present invention, there is provided the polynucleotide of said
(c), (d), (e), (f) and (g), wherein the amino acid sequences of
the polypeptides encoded by the polynucleotide of said (c),
(d), (e), (f) and (g) have a sequence identity of 90% or more to
the amino acid sequences shown in SEQ ID NOs: 269, 270,
273, 274 and 275, respectively.

According to a still more preferred embodiment of the
invention, there is provided the polynucleotide of said (B),
wherein the amino acid sequence of the polypeptide encoded
by the polynucleotide of said (B) has a sequence identity of
90% or more to the amino acid sequence shown in SEQ ID
NO: 275.
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Recombinant Vector

The recombinant vector according to the present invention
can be prepared by modifying any one or more of the poly-
nucleotides in the above-mentioned (I) to (III) into an appro-
priate form depending on an object and ligating them to a
vector in accordance with a conventional method, for
example, gene recombination techniques described in [Sam-
brook, J. et al., “Molecular cloning: a laboratory manual”,
(USA), 2nd Edition, Cold Spring Harbor Laboratory, 1989].

The recombinant vector used in the present invention can
be appropriately selected from virus, plasmid, fosmid,
cosmid vectors or the like. For instance, when a host cell is
Escherichia coli, examples thereof include A phage-based
bacteriophage and pBR and pUC-based plasmids. In the case
of'a Bacillus subtilis, examples include pUB-based plasmids.
In the case of yeast, examples include YEp, YRp, YCp and
Ylp-based plasmids.

It is preferred that at least one plasmid among the used
plasmids contain a selection marker for selecting a transfor-
mant. As the selection marker, a gene encoding drug resis-
tance and gene complementing auxotrophy can be used. Con-
crete preferred examples thereof include, when a host to be
used is bacterium, ampicillin resistant genes, kanamycin
resistant genes, tetracycline resistant gene and the like; in the
case of yeast, tryptophan biosynthetic gene (TRP1), uracil
biosynthetic gene (URA3), leucine biosynthetic gene (LEU2)
and the like; in the case of a fungus, hygromycin resistant
genes, bialaphos resistant genes, bleomycin resistant genes,
aureobasidin resistant genes and the like; and in the case of a
plant, kanamycin resistant genes, bialaphos resistant genes
and the like.

In addition, DNA molecules serving as an expression vec-
tor used in the present invention preferably has DNA
sequences necessary to express each gene, for example, tran-
scription regulatory signals and translation regulatory signals
such as promoters, transcription initiation signals, ribosome
binding sites, translation stop signals, terminators. Preferred
examples of the promoters include promoters of lactose
operon, tryptophan operon and the like in Escherichia coli;
promoters of alcohol dehydrogenase gene, acid phosphatase
gene, galactose metabolizing gene, glyceraldehyde 3-phos-
phate dehydrogenase gene or the like in yeast; promoters of
a-amylase gene, glucoamylase gene, cellobiohydrolase
gene, glyceraldehyde 3-phosphate dehydrogenase gene, abpl
gene or the like in fungi; a CaMV 35S RNA promoter, a
CaMV 19S RNA promoter or a nopaline synthetase gene
promoter in plants.

The recombination vector according to the present inven-
tion is preferably a recombination vector selected from the
group consisting of plasmids pPP6, pPP7 and pPP9.

Also, according to a preferred embodiment of the present
invention, use of a recombination vector selected from the
group consisting of plasmids pPP6, pPP7 and pPP9 for pro-
ducing pyripyropene A is exemplified.

Transformant

A host in which the isolated polynucleotide according to
the present invention is introduced may be appropriately
selected, depending on the type of the used vector, from
actinomycetes, Escherichia coli, Bacillus subtilis, yeast, fila-
mentous fungus, plant cells or the like.

A method of introducing a recombinant vector into a host
may be selected, depending on a host cell under test, from
conjugal transfer, transduction by phage, as well as methods
of transformation such as a calcium ion method, a lithium ion
method, an electroporation method, a PEG method, an Agro-
bacterium method or a particle gun method.
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In cases where a plurality of genes is introduced into host
cells in the present invention, the genes may be contained in
a single DNA molecule or individually in different DNA
molecules. Further, when a host cell is a bacterium, each gene
can be designed so as to be expressed as polycistronic mRNA
and made into one DNA molecule.

The transformant according to the present invention is
preferably a transformant comprising one or more vectors
selected from the group consisting of plasmids pPP6, pPP7
and pPP9.

According to a preferred embodiment of the present inven-
tion, use of a transformant comprising one or more vectors
selected from the group consisting of plasmids pPP6, pPP7
and pPP9 for producing pyripyropene A is exemplified.

EXAMPLES

The present invention will be further illustrated in detail by
the following examples, which are not intended to restrict the
present invention.

Example 1

Preparation of Genomic DNA of Penicillium
coprobium PF1169 Strain

Sterilized NB medium (500 ml) was placed in an Erlenm-
eyer flask (1 L). Penicillium coprobium PF1169 strain (Jour-
nal of Technical Disclosure No. 500997/2008 (Patent Docu-
ment 3)) precultured in %2 CMMY agar medium at 28° C. for
4 days was added to the above-mentioned medium and sub-
jected to liquid culture at 28° C. for 4 days. Filtration was
carried out with Miracloth to obtain 5 g of fungal cells. From
these fungal cells, 30 pug of genomic DNA was obtained in
accordance with the manual attached to genomic DNA puri-
fication kit Genomic-tip 100/G (manufactured by Qiagen
KK.).

Example 2

Degenerate primers for Amplification of Polyketide
Synthase (PKS) and Amplified Fragment Thereof

Based on an amino acid sequence conserved among vari-
ous filamentous fungus polyketide synthases, the following
primers were designed and synthesized as degenerate primers
for amplification:

LC1: GAYCCIMGITTYTTYAAYATG (SEQ ID NO: 1)

LC2¢: GTICCIGTICCRTGCATYTC (SEQ ID NO:

(wherein R=A/G, Y—C/T, M=A/C, I=inosine).

Using these degenerate primers, the genomic DNA pre-
pared in Example 1 and ExTaq polymerase (manufactured by
Takara Bio Inc.) were allowed to react in accordance with the
attached manual. An amplified fragment of about 700 bp was
detected (FIG. 1). Further then, the above-mentioned ampli-
fied fragment was analyzed to specify the sequence of its
internal 500 bp (SEQ ID NO:3).

2)

Example 3

Large-scale Sequencing of Genomic DNA and
Amino Acid Sequence Homology Search

The genomic DNA of Penicillium coprobium PF1169
strain obtained in Example 1 was subjected to large-scale
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sequencing and homology search for amino acid sequences.
Specifically, part of 50 pg of genomic DNA was pretreated
and thereafter subjected to Roche 454FL.X DNA sequencer to
obtain about 250 bp, 103 thousands of fragment sequences (in
total, 49 Mb of sequence).

For these sequences, as known sequences among
polyketide synthases and prenyltransferases, the following
five sequences (sequences derived from polyketide syn-
thases: Aspergillus (A.) fumigatus PKS 2146 a.a. and Penicil-
lium (P.) griseofluvum 6-methylsalycilic acid synthase 1744
a.a.; as well as prenyltransferases: Aspergillus (A.) fumigatus
Prenyltransferase, Aspergillus (A.) fumigatus Prenyltrans-
ferase (4-hydroxybezoate octaprenyltransterase) and Penicil-
lium (P.) marneffei Prenyltransferase) were selected and
search by homology sequence search software blastx was
carried out, thereby obtaining 89, 86, 2, 1 and 3 ot homology
sequences, respectively (see Table 2). Further, from the
homology sequences of 4. fumigatus PKS 2146a.a. and P,
griseofluvum 6-methylsalycilic acid synthase 1744 a.a., 19
and 23 of contig sequences were respectively obtained (the
contig sequences of A. fumigatus PKS 2146 a.a.: SEQ ID
NOs:179 to 197; the contig sequences of P. griseofluvum
6-methylsalycilic acid synthase 1744 a.a.: SEQ ID NOs:198
to 220) (see Table 2).

TABLE 2
Number of
Homology SEQ

Enzyme Name Origin Sequences ID NO.
Polyketide A. fumigatus PKS 2146 89 4t092
Synthases a.a.

P. griseoftuvum 6- 86 93to 178

methylsalycilic acid

synthase 1744 a.a.

A. fumigatus PKS 2146 19 (Contig 179to 197

a.a. sequences)

P. griseoftuvum 6- 23 (Contig 198to 220

methylsalycilic acid sequences)

synthase 1744 a.a.
Prenyltransferases 4. fumigatus 2 221,222

Prenyltransferase

A. fumigatus 1 223

Prenyltransferase

(4-hydroxybezoate

octaprenyltransferase)

P. marneffei 3 2240226

Prenyltransferase

Example 4
PCR Amplification from Genomic DNA

From the search results of blastx obtained in Example 3, for
polyketide synthases, 13 types of primer pairs shown in SEQ
1D NOs:227 to 252 were synthesized. Similarly, for prenyl-
transferases, 5 types of primer pairs shown in SEQ ID NOs:
253 to 262 were synthesized. When PCR was carried out for
the genomic DNA using these primers, amplified fragments
with the expected size were seen for all of the primer pairs
(see FIG. 1 and FIG. 2).

Example 5
Construction of Phage Genomic Library
A )\ phage genomic library of Penicillium coprobium

PF1169 strain was constructed using ABlueSTAR Xho I Halt-
site Arms Kit (manufactured by Takara Bio Inc., Cat. No.
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69242-3) in accordance with the attached manual. That is,
genomic DNA was partially digested using a restriction
enzyme, Sau3Al. The DNA fragment with about 20 kb (0.5
ng) was ligated to 0.5 ng of ABlueSTAR DNA attached to the
kit. This ligation solution was subjected to in vitro packaging
using Lambda INN Packaging kit (manufactured by Nippon
Gene Co., Ltd.) based on the manual attached to the kit to
obtain 1 ml of a solution. This solution with packaged phages
(10 wl) was infected into 100 ul of E. coli ER1647 strain and
cultured on a plaque-forming medium at 37° C. overnight,
thereby obtaining about 500 clones of plaques. Thus, the
genomic library composed of about 50000 clones of phages
in which 10 to 20 kb genomic DNA of Penricillium coprobium
PF1169 strain were introduced by clone infection was con-
structed.

Example 6
Screening from Phage Library

For 10000 clones of the phage library prepared in Example
5, the primary screening was carried out by plaque hybrid-
ization using, as a probe, the PCR product amplified by LC1-
LC2c¢ primer pair prepared above. For labeling and detection
of'the probe, AlkPhos Direct Labelling and Detection System
with CDP-Star (manufactured by GE Healthcare, Cat. No.
RPN3690) was used. The above-mentioned hybridization
was carried out in accordance with the attached manual.

By the primary screening, 6 clones remained as candidates.
Further, as the result of the secondary screening by plaque
hybridization, 4 clones were obtained. These positive clones
were infected into E. coli BM25.8 strain and the phages were
converted to plasmids in accordance with the attached
manual, thereby obtaining 4 types of plasmids containing a
desired region.

Example 7
Preparation of Fosmid Genome Library

A genomic library of Penicillium coprobium PF1169 strain
was constructed in accordance with the manual attached to
CopyControl Fosmid Library Production Kit (manufactured
by EPICENTRE, Cat. No. CCFOS110). That is, 0.25 pg of
DNA fragment of about 40 kb genomic DNA was blunt-
ended and then incorporated into fosmid vector pCCFOS
(manufactured by Epicentre). This ligation solution was sub-
jected to in vitro packaging using MaxPlax [Lambda Packag-
ing Extract attached to the kit based on the manual attached to
the kit. This solution with packaged virus (10 pul) was infected
into 100 pl of £. coli EPI300™-T1® strain and cultured on a
medium containing chloramphenicol at 37° C. overnight and
selected, thereby obtaining about 300 clones of colonies.
Thus, about 30000 clones of the fosmids in which 40 kb the
genomic DNA of Penicillium coprobium PF1169 strain were
introduced by infection were obtained. They were aliquoted
in a 96 well plate so as to be about 50 clones per well. Thus,
the genomic library composed of 96 pools, about 4800 clones
was constructed.

Example 8
Fosmid Library Screening
In accordance with the manual attached to the fosmid,

plasmid DNAs were individually prepared from 96 pools of
the library prepared in Example 7. Using the degenerate prim-
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ers for polyketide synthase amplification synthesized in
Example 2, PCR was carried out for 96 pools of these plasmid
DNA samples. As a result, DNA fragments of about 700 bp
were amplified from 9 pools. Further, a petri dish containing
colonies of about 300 clones or more was prepared from the
positive pools and re-screening was carried out by colony
hybridization. As a result, using by LC1-LC2c¢ primer pair, 9
types of fosmids were obtained from about 4800 clones.

Example 9

Large-Scale Sequencing of Genomic DNA and
Amino Acid Sequence Homology Search

Genomic DNA of Penicillium coprobium PF1169 strain
obtained in Example 1 was subjected to large-scale sequenc-
ing and homology search for amino acid sequences. Specifi-
cally, part of 50 pg of genomic DNA was pretreated and then
subjected to Roche 454FL.X DNA sequencer to obtain 1405
fragment sequences with an average contig length of 19.621
kb (sequence of a total base length of 27.568160 Mb).

For these sequences, as known sequences among
polyketide synthases and prenyltransferases, the following
five sequence (sequences derived from polyketide synthases:
Penicillium (P.) griseofluvum 6-methylsalycilic acid syn-
thase 1744 a.a. (P22367) and Aspergillus (4.) fumigatus PKS
2146a.a. (Q4WZAR); as well as prenyltransferases: Penicil-
lium (P.) marneffei Prenyltransferase (QOMROS), Aspergil-
lus (A.) fumigatus Prenyltransferase (Q4 WBIS) and Aspergil-
lus (A.) fumigatus Prenyltransferase (4-hydroxybezoate
octaprenyltransferase) (Q4WLDO0)) were selected and search
by homology sequence search software blastx was carried
out, thereby obtaining 22 (P22367), 21 (Q4WZAS), 2
(QOMROR), 3 (Q4WBIS5) and 3 (Q4WLDO) of the homolo-
gous sequences, respectively.

Example 10

Fosmid Library Screening and Sequence Analysis of
Cluster Genes

In accordance with the manual attached to a fosmid kit
(manufactured by EPICENTRE, CopyControl Fosmid
Library Production Kit), plasmid DNAs were individually
prepared from 96 pools of the library prepared in Example 7.
Based on base sequences determined by Roche 454FL.X
DNA sequencer, homology search for amino acid sequences
was carried out to search regions adjacent to polyketide syn-
thase and prenyltransferase. Based on the base sequence of
prenyltransferase of the obtained region, a primer pair (No.
27) capable of amplifying 400 bp DNA fragment was synthe-
sized. Using the primers, PCR was carried out for these 48
pools of plasmid DNA samples. As a result, expected DNA
fragments of about 400 bp (SEQ ID NO:263) were amplified
from 11 pools (see FIG. 3). Further, a petri dish containing
colonies of about 300 clones or more was prepared from 6
pools of the positive pools and re-screening was carried out by
colony hybridization. As a result, using by 27F+27R primer
pair (27F primer: SEQ ID NO:264, 27R primer: SEQ ID
NO:265), 4 types of fosmids were obtained from about 4800
clones. One of them was named pCC1-PP1 and the entire
sequence of the inserted fragment was determined (SEQ 1D
NO:266).

The obtained pCC1-PP1 was transformed into Escherichia
coli EPI300™-T1® strain (attached to the fosmid kit),
thereby obtaining Escherichia coli EPI300™-T1® strain/
pCC1-PP1.
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When a homology search was carried out between the
above-mentioned sequence of SEQ ID NO:266 and each of
CoA ligase; LovB-like polyketide synthase (PKS); Cyto-
chrome P450 monooxygenase, Cyclase (IMP: Integral mem-
brane protein), FAD-dependent monooxygenase (FMO),
which are hydroxylases; UbiA-like prenyltransferase (Ubi-
APT); Acetyltransferase (AT), Acetyltransferase-2 (AT-2),
which are acetyltransferases; and Cation transporting ATPase
(the above-mentioned enzymes are all derived from Aspergil-
lus fumigatus Af293 strain), a high homology of 70% or more
was seen in any search.

The nucleotides 3342 to 5158 of SEQ ID NO:266 encode
CoA ligase and the corresponding polypeptide is shown with
the amino acid sequence depicted in SEQ ID NO:267; the
nucleotides 5382 to 12777 of SEQ ID NO:266 encode LovB-
like polyketide synthase (PKS) and the corresponding
polypeptide is shown with the amino acid sequence depicted
in SEQ ID NO:268; the nucleotides 13266 to 15144 of SEQ
1D NO:266 (hereinafter, a protein encoded by this polynucle-
otide sequence is referred to as Cytochrome P450 monooxy-
genase (1) (P450-1)) and the nucleotides 16220 to 18018
(hereinafter, a protein encoded by this polynucleotide
sequence is referred to as Cytochrome P450 monooxygenase
(2) (P450-2)) encode Cytochrome P450 monooxygenases
and the corresponding polypeptides are shown with the amino
acid sequences depicted in SEQ ID NOs:269 and 270, respec-
tively; the nucleotides 18506 to 19296 of SEQ ID NO:266
encode Cyclase and the corresponding polypeptide is shown
with the amino acid sequence depicted in SEQ ID NO:271;
the nucleotides 19779 to 21389 of SEQ ID NO:266 encode
FAD-dependent monooxygenase (FMO) and the correspond-
ing polypeptide is shown with the amino acid sequence
depicted in SEQ ID NO:272; the nucleotides 21793 to 22877
of SEQ ID NO:266 encode UbiA-like prenyltransferase (Ubi-
APT) and the corresponding polypeptide is shown with the
amino acid sequence depicted in SEQ ID NO:273; the nucle-
otides 23205 to 24773 of SEQ ID NO:266 encode Acetyl-
transferase (AT) and the corresponding polypeptide is shown
with the amino acid sequence depicted in SEQ ID NO:274;
the nucleotides 25824 to 27178 of SEQ ID NO:266 encode
Acetyltransferase-2 (AT-2) and the corresponding polypep-
tide is shown with the amino acid sequence depicted in SEQ
1D NO:275; and the nucleotides 27798 to 31855 of SEQ ID
NO:266 encode Cation transporting ATPase and the corre-
sponding polypeptide is shown with the amino acid sequence
depicted in SEQ ID NO:276.

Example 11

Function Analysis of Gene by Transformation of
Aspergillus Oryzae

Pyripyropene E used below was able to be produced by a
method for culturing a microorganism based on the method
described in Japanese Patent Laid-Open Publication No.
239385/1996, W094/09147 or U.S. Pat. No. 5,597,835, or
the total synthesis method described in Tetrahedron Letters,
vol. 37, No. 36, 6461-6464, 1996. Also, pyripyropene O used
below was able to be produced by a method for culturing a
microorganism based on the method described in J. Antibi-
otics 49, 292-298, 1996 or W094/09147.

(1) Preparation of Expression Vector for Introducing into
Filamentous Fungus

pUSA (FIG. 4) and pHSG399 (Takara Bio Inc.) were indi-
vidually digested with Kpnl and ligated, thereby obtaining
pUSA-HSG. This plasmid was digested with Smal and Kpnl
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in the order mentioned, and subjected to gel purification,
thereby obtaining a linear vector DNA having a Kpnl cohe-
sive end and Smal blunt end.

(2) Preparation of Plasmid pPP2

With fosmid pCC1-PP1 as a template, the polynucleotide
of'the above-mentioned P450-1 was amplified using a primer
pair P450-1 with Kpn F (SEQ ID NO:277)/P450-1 with Swa
R (SEQ ID NO:278). A purified DNA fragment was cloned
into pCR-Blunt (Invitorogen, Cat. No. K2700-20). The
obtained plasmid was digested with Kpnl and Swal. The
above-mentioned P450-1 fragment was ligated to the above-
described vector pUSA-HSG, thereby obtaining a plasmid
pPP2 shown in FIG. 5.

(3) Preparation of Plasmid pPP3

With fosmid pCC1-PP1 as a template, in accordance with
the flow shown in FIG. 6, exons alone were first amplified
using primer pairs F1(SEQ ID NO:279)/R1(SEQ ID
NO:280), F2(SEQ ID NO:281)R2(SEQ ID NO:282),
F3(SEQ ID NO:283)/R3(SEQ ID NO:284), F4(SEQ ID
NO:285)/R4(SEQ ID NO:286), F5(SEQ ID NO:287)/R5
(SEQ ID NO:288) and F6(SEQ ID NO:289)/R6(SEQ 1D
NO:290), thereby obtaining six fragments. Next, amplifica-
tion was carried out with these fragments as templates using
primer pairs of F1/R2, F3/R4 and F5/R6, thereby obtaining
longer fragments. Further, by repeating amplification using
primer pairs of F1/R4 and F1/R6, cDNA which did not con-
tain introns of the polynucleotide of the above-mentioned
P450-2 was prepared. This cDNA fragment was inserted into
pCR-Blunt (Invitorogen, Cat. No. K2700-20) and the
obtained plasmid was used as a template for amplification by
aprimer pair, infusion F of P450-2-cDNA (SEQ ID NO:291)/
infusion R of P450-2-cDNA (SEQ ID NO:292). Based on the
manual of the kit, a plasmid pPP3 shown in FIG. 7 was
obtained using In-Fusion Advantage PCR Cloning Kit (Clon-
tech).

(4) Preparation of Each Plasmid pPP6, pPP7 and pPP9

Using vector pUSA-HSG for filamentous fungus transfor-
mation obtained in the above-mentioned Example 11(1), each
of'the following plasmids namely pPP6, pPP7, and pPP9 was
obtained.

1) Preparation of Plasmid pPP6 (UbiA PT)

With fosmid pCC1-PP1 as a template, the polynucleotide
of the above-mentioned UbiA PT was each amplified using
UbiA PT F with Kpn (SEQ ID NO:293) and UbiA PT R with
Swa (SEQ ID NO:294). A purified DNA fragment was cloned
into a vector for PCR fragments, pCR-Blunt (Invitorogen,
Cat. No. K2700-20). The plasmid obtained was digested with
Kpnl and Swal. After each fragment was purified, it was
ligated between the Kpnl and Smal sites of the above-de-
scribed filamentous fungus vector pUSA-HSG, thereby
obtaining a plasmid pPP6 shown in FIG. 12.

2) Preparation of Plasmid pPP7 (AT)

With fosmid pCC1-PP1 as a template, the polynucleotide
of AT was each amplified using a primer pair AT F with Swa
(SEQ ID NO:295) and AT R with Kpn (SEQ ID NO:296). A
purified fragment was cloned into a vector for PCR frag-
ments, pCR-Blunt (Invitorogen, Cat. No. K2700-20). The
plasmid obtained was digested with Kpnl and Swal. Each
fragment was ligated between the Kpnl and Smal sites of the
above-described filamentous fungus vector pUSA-HSG,
thereby obtaining a plasmid pPP7 shown in FIG. 12.

3) Preparation of Plasmid pPP9 (AT-2)

With fosmid pCC1-PP1 as a template, Toxin fragment was
amplified using a primer pair infusion F of Toxin (SEQ ID
NO:297) and infusion R of Toxin (SEQ ID NO:298), and
inserted between the Kpnl and Smal sites of the above-de-
scribed filamentous fungus vector pUSA-HSG using In-Fu-
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sion Advantage PCR Cloning Kit (manufactured by Clon-
tech, Cat. No. 639619), based on the manual of the kit,
thereby obtaining a plasmid pPP9 shown in FIG. 12.
(5) Obtainment of Transformant of Aspergillus Oryzae (A.
oryzae)

In a CD-Met (containing [-Methionine 40 pg/ml) agar
medium, 4. oryzae (HL-1105 strain) was cultured at 30° C.
for one week. From this petri dish, conidia (>10%) were col-
lected and seeded in 100 ml of YPD liquid medium in a 500
ml-flask. After 20-hour culturing (30° C., 180 rpm), fungal
cells having a moss ball shape were obtained. The fungal cells
were collected with a 3G-1 glass filter, washed with 0.8 M
NaCl, and water was removed well. The resultant was sus-
pended with TF solution I (protoplast formation solution) and
then shook at 30° C., at 60 rpm for 2 hours. At a 30-minute
interval, observation under the microscope was carried out
and the presence of protoplasts was checked. Thereafter, the
culture medium was filtered and subjected to centrifugation
(2000 rpm, 5 minutes) to collect protoplasts, which were then
washed with TF solution II. After washing, 0.8 volume of TF
solution IT and 0.2 volume of TF solution III were added and
mixed, thereby obtaining a protoplast suspension.

To 200 pl of this suspension, 10 pg of plasmid DNA (pPP2
or pPP3) was added. The mixture was left to stand on ice 30
minutes and added with TF solution III (1 mL). The resulting
mixture was gently mixed and then left to stand at room
temperature for 15 minutes. Thereafter, the plasmid DNA was
introduced into the above-mentioned protoplasts. To this, TF
solution IT (8 mL.) was added and subjected to centrifugation
(at 2000 rpm for 5 minutes). Further, protoplasts were then
recovered with 1 to 2 ml being left over. The recovered pro-
toplast solution was dropped to a regeneration medium (lower
layer) and a regeneration medium (upper layer) was poured.
The resultant was mixed by turning a petri dish and then
cultured at 30° C. for 4 to 5 days. Generated clones were
isolated in the regeneration medium (lower layer), subcul-
tured and purified, thereby obtaining a transformant (4s-
pergillus oryzae PP2-1 and Aspergillus oryzae PP3-2).

Based on the method described in the above-mentioned
Example 11 (5), transformants in which each of the plasmid
DNAs (pPP6, pPP7 and pPP9) was introduced were obtained
(dAspergillus oryzae PP6, Aspergillus oryzae PP7 and
Aspergillus oryzae PP9).

The above-mentioned TF solution I (protoplast formation
solution) was prepared with the following compositions.

Name of Compound Concentration
Yatalase (manufactured by Takara Bio Inc.) 20 mg/ml
Ammonium sulfate 0.6M
Maleic acid-NaOH 50 mM

After the above-mentioned compositions (pH 5.5) were
prepared, filter sterilization was carried out.

The above-mentioned TF solution II was prepared with the
following compositions.

Name of Compound Amount

1.2M Sorbitol (MW = 182.17) 4372 g

50 mM CaCl, 10 ml 1M CaCl, (1/20)

35 mM NaCl 1.4 ml  5M NaCl

10 mM Tris-HCI 2 ml 1M Tris-HCI (1/100)
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Water was further added to attain a total volume of 200 ml.

After the above-mentioned compositions were prepared,
autoclave sterilization was carried out.

The above-mentioned TF solution III was prepared with
the following compositions.

Name of Compound Amount

60% PEG4000 6g

50 mM CaCl, 500 pl 1M CaCl, (1/20)

50 mM Tris-HCI 500 pl 1M Tris-HCI (1/100)

Water was further added to attain a total volume of 10 ml.

After the above-mentioned compositions were prepared,
filter sterilization was carried out.

The above-mentioned regeneration medium was prepared
with the following compositions.

Name of Compound Amount Concentration

Sorbitol (MW = 182.17) 2186 g 1.2M

NaNO; 30 g 0.3% (w/v)

KCl 20 g 0.2% (w/v)

KH,PO, 10 g 0.1% (w/v)

MgS0,4*7H,0 2 ml (1M 0.05% 2 mM
MgSOy,

Trace elements solution 1 ml

Glucose 200 g 2% (w/v)

Water was further added to attain a total volume of 1 L..

After the above-mentioned compositions (pH 5.5) were
prepared, autoclave sterilization was carried out.

In addition, the Trace elements solution used above was
prepared with the following composition.

Name of Compound Amount
FeSO,*7H,O 10g
ZnS0O,*7H,0 88¢g
CuSO,4*5H,0 04g
Na,B,0,°10H,0 0lg
(NH,)sMo,0,4°4H,0 005g

Water was further added to attain a total volume of 1 L.

After the above-mentioned compositions were prepared,
autoclave sterilization was carried out.
(6) Function Analysis and Addition Culture Test of P450-1

To a YPD medium (1% (w/v) Yeast Extract, 2% (w/v)
Peptone, 2% (w/v) Dextrose) containing 1% (w/v) maltose, a
1/100 volume of 2 mg/mL dimethyl sulfoxide solution of
pyripyropene E was added to provide medium A. From flora
of Aspergillus oryzae PP2-1 cultured in Czapek Dox agar
medium, conidia thereof were collected and suspended in
sterilized water. This conidia suspension was adjusted to 10*
spores/mL. Further, 100 uL of this adjusted conidia suspen-
sion was added to 10 mL of medium A and cultured with
shaking at 25° C. for 96 hours. To this culture solution, 10 mL.
of acetone was added and the mixture was mixed well. There-
after, acetone was removed using a centrifugal concentrator.
To this, 10 mL of ethyl acetate was added and the resulting
mixture was mixed well and then only the ethyl acetate layer
was recovered. A dried product obtained by removing ethyl
acetate using the centrifugal concentrator was dissolved in
1000 pL. of methanol. This was used as a sample and analyzed
by LC-MS (Waters, Micromass ZQ, 2996PDA, 2695 Sepa-
ration module, Column: Waters X Terra C18 (¢4.5x50 mm, 5
pm)) and LC-NMR (manufactured by Burker Daltonik,
Avance500).
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As the results of the above-mentioned LC-MS measure-
ment, it was confirmed that the obtained compound was
single Compound A which increased by a molecular weight
of'16 compared with pyripyropene E. Further, as the results of
the LC-NMR measurement, it was confirmed that this Com-
pound A was an 11-position hydroxide of pyripyropene E. It
was confirmed that the above-mentioned Cytochrome P450
monooxygenase (1) had a hydroxylase activity of the 11-po-
sition of pyripyropene E with pyripyropene E as a substrate.

Physicochemical properties of the above-mentioned Com-
pound A are shown below:

1. Mass spectrum: ES-MS 468M/Z (M+H)*

2. Molecular formula: C,,H;;NOg

3. HPLC: Column: Waters XTerra Column C18 (5 um, 4.6
mmx50 mm), 40° C., Mobile phase: From 20% aqueous
acetonitrile solution to 100% acetonitrile in 10 minutes (lin-
ear gradient), Flow rate: 0.8 ml/min, Detection: Retention
time 6.696 minutes at UV 323 nm

4. 'H-NMR spectrum (CD5CN, 2H, 3.134, 3.157 H-11)

The charts ofthe 'H-NMR spectrum of pyripyropene E and
'H-NMR spectrum according to the above-mentioned 4 are
shown in FIG. 8 and FIG. 9, respectively.

(7) Function Analysis and Addition Culture Test of P450-2

To a YPD medium (1% (w/v) Yeast Extract, 2% (w/v)
Peptone, 2% (w/v) Dextrose) containing 1% (w/v) maltose, a
1/100 volume of 2 mg/ml dimethyl sulfoxide solution of
pyripyropene E was added to provide medium A, and simi-
larly a 1/100 volume of 2 mg/mL dimethyl sulfoxide solution
of pyripyropene O was added to provide medium B. From
flora of Aspergillus oryzae PP3-2 cultured in Czapek Dox
agar medium, conidia thereof were collected and suspended
in sterilized water. This conidia suspension was adjusted to
10* spores/mL. Further, 500 uL of the adjusted conidia sus-
pension was added to 50 mL of medium A or medium B and
cultured with shaking at 25° C. for 96 hours. To this culture
solution, 50 mL of acetone was added and the mixture was
mixed well. Thereafter, acetone was removed using a cen-
trifugal concentrator. To this, 50 mL of ethyl acetate was
added and the resulting mixture was mixed well and then only
the ethyl acetate layer was recovered. A dried product
obtained by removing ethyl acetate using the centrifugal con-
centrator was dissolved in 1500 pl. of methanol. This was
used as a sample and analyzed by LC-MS (manufactured by
Waters, Micromass ZQ, 2996PDA, 2695 Separation module,
Column: Waters XTerra C18 (¢4.5x50 mm, 5 um)) and LC-
NMR (manufactured by Burker Daltonik, Avance500). As the
results of the LC-MS measurement, from a sample obtained
from the medium A, Compound B which increased by a
molecular weight of 32 compared with pyripyropene E was
detected. Also, from a sample obtained from the medium B,
Compound C which increased by a molecular weight of 32
compared with pyripyropene O was detected. Further, as the
results of the LC-NMR measurement, it was confirmed that
Compound C was a 7-position and 13-position hydroxide of
pyripyropene O. It was confirmed that the above-mentioned
Cytochrome P450 monooxygenase (2) had a hydroxylase
activity of the 7-position and 13-position of each of pyripy-
ropene E or pyripyropene O.

Physicochemical properties of the above-mentioned Com-
pound B are shown below:

1. Mass spectrum: ES-MS 484M/7Z (M+H)*

2. Molecular formula: C,,H;;NO,

3. HPLC: Column: Waters XTerra Column C18 (5 um, 4.6
mmx50 mm), 40° C., Mobile phase: From 20% aqueous
acetonitrile solution to 100% acetonitrile in 10 minutes (lin-
ear gradient), Flow rate: 0.8 ml/min, Detection: Retention
time 5.614 minutes at UV 323 nm
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Physicochemical properties of the above-mentioned Com-
pound C are shown below:

1. Mass spectrum: ES-MS 542M/7Z (M+H)*

2. Molecular formula: C,oH;NO,

3. HPLC: Column: Waters X Terra Column C18 (5 um, 4.6
mmx50 mm), 40° C., Mobile phase: From 20% aqueous
acetonitrile solution to 100% acetonitrile in 10 minutes (lin-
ear gradient), Flow rate: 0.8 ml/min, Detection: Retention
time 5.165
minutes at UV 323 nm

4. "H-NMR spectrum (CD,CN, 1H 4.858 H-13), (CD,CN,
1H 3.65 H-7)

The charts of the 'H-NMR spectrum of pyripyropene O
and the above-mentioned Compound C are shown in FIG. 10
and FIG. 11, respectively.

(8) Function Analysis and Addition Culture Test of Prenyl-
transferase

To a YPD medium (1% (w/v) Yeast Extract, 2% (w/v)
Peptone, 2% (w/v) Dextrose) containing 1% (w/v) maltose, a
1/100 volume of 2 mg/mL dimethyl sulfoxide solution of
Compound D (4-0x0-6-(3-pyridyl)-a-pyrone, this hereinaf-
ter applies) (see Reference Example 1) was added to provide
medium C. From flora of Aspergillus oryzae PP6 cultured in
Czapek Dox agar medium, conidia thereof were collected and
suspended in sterilized water. This conidia suspension was
adjusted to 10* spores/mL. Further, 200 pL of this was added
to 20 mL of medium C and cultured with shaking at 25° C. for
96 hours. To this culture solution, 20 mL of acetone was
added and the mixture was mixed well. Thereafter, acetone
was removed using a centrifugal concentrator. To this, 20 mL
of ethyl acetate was added and the resulting mixture was
mixed well and then only the ethyl acetate layer was recov-
ered. A dried product obtained by removing ethyl acetate
using the centrifugal concentrator was dissolved in 1000 plL,
of methanol. This was used as a sample and analyzed by
LC-MS (Waters, Micromass ZQ, 2996PDA, 2695 Separation
module, Column: Waters XTerra C18 (¢4.5x50 mm, 5 pm)).

As the results of the LC-MS measurement, Compound F
(4-hydroxy-6-(pyridin-3-yl)-3-((2E,6E)-3,7,11 -trimethyl-
dodeca-2,6,10-trienyl)-2H-pyran-2-one, this hereinafter
applies) in which a farnesyl group is added to Compound D
was detected. It was confirmed that this Compound had the
same retention time, molecular ion peaks and UV absorption
on LC-MS as the Compound F described in Reference
Example 2. From this, it was confirmed that Prenyltransferase
had a prenyltransferase activity to add the farnesyl group to
Compound D.

(9) Function Analysis and Addition Culture Test of Acetyl-
transferase-1

To a YPD medium (1% (w/v) Yeast Extract, 2% (w/v)
Peptone, 2% (w/v) Dextrose) containing 1% (w/v) maltose, a
1/100 volume of 2 mg/mL dimethyl sulfoxide solution of
deacetyl pyripyropene E (see Reference Example 3) was
added to provide medium D; a 1/100 volume of 2 mg/mL
dimethyl sulfoxide solution of 11-deacetyl pyripyropene O
(see Reference Example 4) was added to provide medium E
and 2 mg/ml. dimethyl sulfoxide solution of 7-deacetyl
pyripyropene A (see Reference Example 5) was added to
provide medium F. From flora of Aspergillus oryzae PP7
cultured in Czapek Dox agar medium, conidia thereof were
collected and suspended in sterilized water. This conidia sus-
pension was adjusted to 10* spores/mL. Further, 200 uL of
this was added to 20 mL of medium D, medium E or medium
F and cultured with shaking at 25° C. for 96 hours. To this
culture solution, 20 mL of acetone was added and the mixture
was mixed well. Thereafter, acetone was removed using a
centrifugal concentrator. To this, 20 mL of ethyl acetate was
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added and the resulting mixture was mixed well and then only
the ethyl acetate layer was recovered. A dried product
obtained by removing ethyl acetate using the centrifugal con-
centrator was dissolved in 1000 pl. of methanol. This was
used as a sample and analyzed by LC-MS (Waters, Micro-
mass ZQ, 2996PDA, 2695 Separation module, Column:
Waters X Terra C18 (¢4.5x50 mm, 5 pm)).

As the results of the LC-MS measurement, a single com-
pound which increased a molecular weight of 42 compared
with deacetyl pyripyropene E was detected from the medium
D. Itwas confirmed that the compound had the same retention
time, molecular ion peaks and UV absorption as pyripyro-
pene E (see Reference Example 6). Meanwhile, no newly-
generated compounds were detected from the medium E and
medium F. From this, it was confirmed that Acetyltrans-
ferase-1 had an acetyltransferase activity which acetylated
specifically the 1-position of deacetyl pyripyropene E.

(10) Function Analysis and Addition Culture Test of Acetyl-
transferase-2

To a YPD medium (1% (w/v) Yeast Extract, 2% (w/v)
Peptone, 2% (w/v) Dextrose) containing 1% (w/v) maltose, a
1/100 volume of 2 mg/ml dimethyl sulfoxide solution of
deacetyl pyripyropene E (see Reference Example 3) was
added to provide medium D; a 1/100 volume of 2 mg/mL
dimethyl sulfoxide solution of 11-deacetyl pyripyropene O
(see Reference Example 4) was added to provide medium E
and 2 mg/ml. dimethyl sulfoxide solution of 7-deacetyl
pyripyropene A (see Reference Example 5) was added to
provide medium F. From flora of Aspergillus oryzae PP9
cultured in Czapek Dox agar medium, conidia thereof were
collected and suspended in sterilized water. This conidia sus-
pension was adjusted to 10* spores/mL. Further, 200 pL of
this was added to 20 mL of medium D, medium E or medium
F and cultured with shaking at 25° C. for 96 hours. To this
culture solution, 20 mL of acetone was added and the mixture
was mixed well. Thereafter, acetone was removed using a
centrifugal concentrator. To this, 20 mL of ethyl acetate was
added and the resulting mixture was mixed well and then only
the ethyl acetate layer was recovered. A dried product
obtained by removing ethyl acetate using the centrifugal con-
centrator was dissolved in 1000 pl. of methanol. This was
used as a sample and analyzed by LC-MS (Waters, Micro-
mass ZQ, 2996PDA, 2695 Separation module, Column:
Waters X Terra C18 (¢4.5x50 mm, 5 pm)).

As the results of the LC-MS measurement, a single com-
pound which increased a molecular weight of 42 compared
with 11-deacetyl pyripyropene O was detected from the
medium E. It was confirmed that this compound had the same
retention time, molecular ion peaks and UV absorption as
pyripyropene O (see Reference Example 7). Further, a single
compound which increased a molecular weight of 42 com-
pared with 7-deacetyl pyripyropene A was detected from the
medium F. It was confirmed that the compound had the same
retention time, molecular ion peaks and UV absorption as
pyripyropene A (see Reference Example 8). Meanwhile, no
newly-generated compounds were detected from the medium
D. From this, it was confirmed that Acetyltransferase-2 have
an acetyltransferase activity which acetylated specifically the
11-position of 11-deacetyl pyripyropene O and the 7-position
of 7-deacetyl pyripyropene A.

10

20

25

35

45

50

34

Reference Example 1

Synthesis of Compound D
(4-0x0-6-(3-pyridyl)-ca-pyrone)

The above-mentioned Compound D was obtained by the
method described in 3. Org. Chem. 1983. 48. 3945.

Reference Example 2
Obtainment and Structural Analysis of Compound F

(4-hydroxy-6-(pyridin-3-y1)-3-((2E,6F)-3,7,11 -trimethyl-
dodeca-2,6,10-trienyl)-2H-pyran-2-one)

A culture broth containing pyripyropenes obtained by the
method described in Journal of Technical Disclosure 500997/
2008 (Patent Document 3) was extracted with butyl acetate
and thereafter filtered using Celite. Celite (2.5 g) used during
the filtration was removed and methanol (30 mL) was added.
The resultant was stirred at room temperature for 23 hours.
Insoluble matter was removed by filtration and methanol was
evaporated under reduced pressure, thereby obtaining Com-
pound F (191 mg).

ESI-MS; m/z 394 (M+H)*

'"H-NMR (DMSO) d (ppm) 1.48 (3H, 5), 1.51 (3H, 5), 1.55
(3H, s), 1.69 (3H, s), 1.85 (2H, t, J=7.5 Hz), 1.91-1.95 (4H,
m), 2.01 (2H, dt, 3=6.9, 6.9 Hz), 3.03 (2H, d, J=7.1 Hz), 4.98
(1H, t, J=7.0 Hz), 5.02 (1H, t, 3=6.9 Hz), 5.13 (1H, t, J=7.0
Hz), 6.75 (1H, s),7.54 (1H, dd, 3=4.8, 8.2 Hz), 8.09 (1H, ddd,
J=1.4,1.9,8.2 Hz), 8.66 (1H, dd, J=1.4, 4.8 Hz), 8.91 (1H, d,
J=1.9 Hz)

Reference Example 3

Synthesis and Structural Analysis of Deacetyl
Pyripyropene E

Pyripyropene E (29 mg) was dissolved in methanol-water
(19:1, 1 mL) and potassium carbonate (53 mg) was added
thereto. The resultant was stirred for 44 hours. Thereafter, the
solvent was evaporated under reduced pressure and a mixed
solvent of chloroform-methanol (10:1) was added. Insoluble
matter was removed by filtration and the solvent was evapo-
rated under reduced pressure, thereby obtaining a crude prod-
uct. The crude product was purified by preparative thin layer
chromatography (Merck silica gel 60F254, 0.5 mm, chloro-
form:methanol=10:1), thereby obtaining deacetyl pyripyro-
pene E (18 mg).

ESI-MS; m/z 410 (M+H)*

'H-NMR (CDCL,) § (ppm) 0.82 (3H, s), 0.92 (3H, s),
1.00-1.03 (1H, m), 1.04 (3H, s), 1.12 (1H, dt, 3=4.0, 13.2 Hz),
1.27 (34, s), 1.41-1.53 (2H, m), 1.59-1.75 (3H, m), 1.80-1.84
(2H, m), 2.15 (1H, dt, I=3.2, 12.4 Hz), 2.18-2.29 (1H, m),
2.54 (1H, dd, J=3.2, 17.6 Hz), 3.25 (1H, dd, 3=4.4, 11.2 Hz),
6.43 (1H, s), 7.39 (1H, dd, J=4.8, 8.0 Hz), 8.11 (1H, d, 3=8.0
Hz), 8.65 (1H, d, 3=4.8 Hz), 8.99 (1H, d, J=1.6 Hz)

Reference Example 4

Synthesis and Structural Analysis of 11-Deacetyl
Pyripyropene O

Pyripyropene O (30 mg) was dissolved in methanol-water
(19:1, 2 mL) and potassium carbonate (20 mg) was added
thereto. The resultant was stirred for 22 hours, and thereafter
acetic acid (0.1 mL) was added and the solvent was evapo-
rated under reduced pressure. Ethyl acetate and water were
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added and then extraction was carried out with ethyl acetate.
The ethyl acetate layer was washed with saturated sodium
chloride solution and dried with anhydrous sodium sulfate.
The solvent was evaporated under reduced pressure, thereby
obtaining a crude product of 1,11-dideacetyl pyripyropene O
(30 mg).

The crude product of 1,11-dideacetyl pyripyropene O (23
mg) was dissolved in N,N-dimethylformamide (0.4 ml.) and
triethylamine (8 mg) and acetic acid anhydride (7 mg) were
added thereto. After the resulting mixture was stirred at room
temperature for 23 hours, water was added and then extrac-
tion was carried out with ethyl acetate. The ethyl acetate layer
was washed with saturated sodium chloride solution and
dried with anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure, thereby obtaining a crude
product of 1-deacetyl pyripyropene O (28 mg).

The crude product of 1-deacetyl pyripyropene O (28 mg)
was dissolved in toluene and 1,8-diazabicyclo[5,4,0]-7-un-
decene (20 mg) was added. The mixture was stirred at 70° C.
for 20 hours and allowed to cool. Ethyl acetate and water were
added and then extraction was carried out with ethyl acetate.
The ethyl acetate layer was washed with saturated sodium
chloride solution and dried with anhydrous magnesium sul-
fate. The solvent was evaporated under reduced pressure,
thereby obtaining a crude product of 11-deacetyl pyripyro-
pene O (20 mg).

After dissolved in methanol, this was used as a sample and
HPLC (manufactured by SHIMADZU, LC-6AD, SPD-
M20A PDA, CBM-20A, Column; Waters X Terra C18 ($4.5x
50 mm, 5 um, mobile phase 30% aqueous acetonitrile solu-
tion to 55% aqueous acetonitrile solution in 25 minutes
(linear gradient), flow rate: 1.0 ml/min, retentiontime 18to 19
minutes) was repeated to preparative separation, thereby
obtaining 11-deacetyl pyripyropene O (4.0 mg).

ESI-MS; m/z 468 (M+H)*

'H-NMR (CDCl,) § (ppm); 0.68 (3H, s), 0.95 (3H, s),
1.21-2.21 (10H, m), 1.25 (3H, s), 2.05 (3H, s), 2.20 (1H, dd,
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J=4.63,17.3 Hz),2.50 (11, dd, 3=4.63, 17.3 Hz), 2.94 (111, d,
J=12.5Hz),3.33 (1H, d, 3=12.5 Hz), 4.87 (11, dd, ]=4.6, 12.2
Hz), 6.48 (10, s), 7.57 (1M, dd, J=5.1, 8.1 Hz), 8.29 (1H, d,
J=8.3 Hz), 8.68 (1M, d, J=4.6 Hz), 9.04 (1M, s)

Reference Example 5
Synthesis of 7-Deacetyl Pyripyropene A

7-deacetyl pyripyropene A was synthesized by the method
described in Japanese Patent Laid-Open Publication No.
259569/1996.

Reference Example 6
Obtainment of Pyripyropene E

Pyripyropene E was obtained by the method described in
Japanese Patent Laid-Open Publication No. 239385/1996

Reference Example 7
Obtainment of Pyripyropene O

Pyripyropene O was obtained by the method described in J.
Antibiot. 1996, 49, 292.

Reference Example 8
Synthesis of Pyripyropene A

Pyripyropene A was obtained by the method described in
W094/09147.
[Accession Numbers]

FERM BP-11133

FERM BP-11137

FERM BP-11141

FERM BP-11218

FERM BP-11219

FERM BP-11220

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 298
<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

SEQ ID NO 1

LENGTH: 21

TYPE: DNA

ORGANISM: unknown
FEATURE:

OTHER INFORMATION: Filamentous fungi
FEATURE:

NAME/KEY: modified_base
LOCATION: (6)..(6)
OTHER INFORMATION: I
FEATURE:

NAME/KEY: modified_base
LOCATION: (9)..(9)
OTHER INFORMATION: I

<400> SEQUENCE: 1

gayccnmgnt tyttyaayat g

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>

SEQ ID NO 2

LENGTH: 20

TYPE: DNA

ORGANISM: unknown

FEATURE:

OTHER INFORMATION: Filamentous fungi
FEATURE:

NAME/KEY: modified_base

LOCATION: (3)..(3)

21
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<223> OTHER INFORMATION: I
<220> FEATURE:

<221> NAME/KEY: modified_base

<222> LOCATION: (6)..(6)
<223> OTHER INFORMATION: I
<220> FEATURE:

<221> NAME/KEY: modified_base

<222> LOCATION: (9)..(9)
<223> OTHER INFORMATION: I

<400> SEQUENCE: 2

gtncengtne crtgcatyte

<210> SEQ ID NO 3

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: unknown
<220> FEATURE:

<223> OTHER INFORMATION: Filamentous fungi

<400> SEQUENCE: 3

cattaccgag tgagggcecct ctgggtccaa cctcccacce gtgtttattt accttgttge

ttceggeggge ccgecttaac tggecgeegg ggggettacg cececgggee cgegeccegece

gaagacacce tcgaactctg tctgaagatt gtagtctgag tataaatata aattatttaa

aactttcaac aacggatcte ttggttecegg catcgatgaa gaacgcageg aaatgcgata

cgtaatgtga attgcaaatt cagtgaatca tcgagtettt gaacgcacat tgegcccect

ggtattcegg ggggcatgee tgtccgageg tcattgetge cctcaagecce ggettgtgtg

ttgggccceg tectecgatt cegggggacyg ggeccgaaag geageggegg caccgegtece

ggtcctegag cgtatgggge tttgtcacce getctgtagg cecggecgge gettgecgat

caacccaaat ttttatccag

<210> SEQ ID NO 4

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 4

Gln Pro Trp Lys Asp Ser Ile
1 5

Gly Asp Asp Ile Val Ala Val
20

<210> SEQ ID NO 5

<211> LENGTH: 36

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 5

His Asn Ser Ile Phe Gln Ala
1 5

Leu Pro Pro Gly Gly Gly Ala
20

Pro Ala Pro Ile
35

<210> SEQ ID NO 6

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium

coprobium PF1169

Trp Ala Gly Asp Val Tyr Met Phe Glu
10 15

Tyr Gly Gly Val Lys
25

coprobium PF1169

Leu Ala Arg Lys Ile Leu Asp Met Ala
10 15

Pro Ala Pro Ala Pro Ala Ala Lys Arg
25 30

coprobium PF1169

20

60

120

180

240

300

360

420

480

500
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-continued
<400> SEQUENCE: 6
Gly Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys
1 5 10 15
Ala Asn Gly Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys
20 25 30
Pro Leu Ala Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile
35 40 45
Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val
50 55 60
Pro Asn Gly Ala Ala Gln
65 70
<210> SEQ ID NO 7
<211> LENGTH: 74
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 7
Arg Ile Ser Tyr Tyr Phe Asp Trp Gln Gly Pro Ser Met Ala Val Asp
1 5 10 15
Thr Gly Cys Ser Ser Ser Leu Leu Ala Val His Leu Gly Val Glu Ala
20 25 30
Leu Gln Asn Asp Asp Cys Ser Met Ala Val Ala Val Gly Ser Asn Leu
35 40 45
Ile Leu Ser Pro Asn Ala Tyr Ile Ala Asp Ser Lys Thr Arg Met Leu
50 55 60
Ser Pro Thr Gly Arg Ser Arg Met Trp Asp
65 70
<210> SEQ ID NO 8
<211> LENGTH: 51
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 8
Ser Ser Phe Leu Thr Ser Thr Val Gln Gln Ile Val Glu Glu Thr Ile
1 5 10 15
Gln Gly Gly Thr Gly Gln Val Val Met Glu Ser Asp Leu Met Gln Thr
20 25 30
Glu Phe Leu Glu Ala Ala Asn Gly His Arg Met Asn Asp Cys Gly Val
35 40 45
Val Thr Ser
50
<210> SEQ ID NO 9
<211> LENGTH: 79
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 9
Phe Asn Ala Ala His Arg Val Leu Pro Leu Pro Ser Tyr Lys Trp Asp
1 5 10 15
Leu Lys Asn Tyr Trp Ile Pro Tyr Thr Asn Asn Phe Cys Leu Leu Lys
20 25 30
Gly Ala Pro Ala Ala Pro Val Ala Glu Ala Thr Pro Ile Ser Val Phe
35 40 45
Leu Ser Ser Ala Ala Gln Arg Val Leu Glu Thr Ser Gly Asp Asn Ser
50 55 60
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Ser Ala Phe Ile Val Ile Glu Asn Asp Ile Ala Asp Pro Asp Leu
65 70 75

<210> SEQ ID NO 10

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 10

Val Ile Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile
1 5 10 15

Thr Val Pro Asn Gly Ala Ala Gln Glu Ser Leu Ile Arg Ser Val Tyr
20 25 30

Ala Gln Ala Asp Leu Asp Pro Ser Glu Thr Asp Phe Val Glu Ala His
35 40 45

Gly Thr Gly Thr Leu Ala Gly Asp Pro Val Glu Thr Gly Ala Ile Ala
50 55 60

Arg Val Phe Gly Thr Asp Arg Pro Pro Gly Asp Pro Val Arg Ile Gly

Ser Ile Lys Thr

<210> SEQ ID NO 11

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 11

Gln Glu Ala Lys Ala Met Asp Pro Gln Gln Arg Met Leu Leu Glu Cys
1 5 10 15

Thr Tyr Glu Ala Leu Glu Asn Gly Gly Ile Ser Lys Glu Ser Leu Lys
20 25 30

Gly Gln Asn Val Gly Val Phe Val Gly Ser Ala Phe Pro Asp Tyr Glu
35 40 45

Met Tyr Asn Arg Arg Asp Leu Glu Thr Ala Pro Met His Gln Ser Thr
50 55 60

Gly Asn Ala Leu Ala Leu Gln Ser Asn Arg Ile Ser Tyr Tyr Phe Asp
65 70 75 80

Phe

<210> SEQ ID NO 12

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 12

Asn His Thr Gly Arg Ala Glu Gln Ser Lys Ile Ala Ile Ile Gly Leu
1 5 10 15

Ser Gly Arg Phe Pro Glu Ala Pro Asp Thr Glu Ala Phe Trp Asp Leu
20 25 30

Leu Lys Lys Gly Leu Asp Val His Arg Glu Val Pro Pro Glu Arg Trp
35 40 45

Asp Val Lys Ala His Val Asp Pro Glu Gly Lys Lys Arg Thr Pro Ala
50 55 60

Lys Leu
65

<210> SEQ ID NO 13
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<211> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 13

Glu Lys Asn Thr Ser Gln Val
1 5

<210> SEQ ID NO 14

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 14

Ala Gly Gly Asn Thr Thr Val
1 5

Arg Ser Gly Ser Asp Pro Arg
20

Lys Ser Lys Val Ser Leu Arg
35

Leu Asp Thr His Pro Asp Val
50 55

Thr Ala Arg Arg His His His
65 70

<210> SEQ ID NO 15

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 15

Ala Thr Asp Thr Glu Lys Phe
1 5

Val His Arg Lys Ile Pro Ala
20

Asp Pro Asn Gly Lys Arg Met
35

Phe Ile Asp Glu Pro Gly Leu
50 55

Pro Arg Glu Ala Gln Gln Thr
65 70

<210> SEQ ID NO 16

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 16

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 17

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 17

coprobium PF1169

Glu Tyr Gly Cys Trp Tyr Asn
10

coprobium PF1169

Ala Leu Glu Asp Ala Pro Ile Arg Thr
10 15

Ser Leu His Pro Ile Ala Ile Ser Ala
25 30

Gly Asn Leu Glu Asn Leu Leu Ala Tyr

Ser Leu Ser Asp Leu Ser Tyr Thr Thr
60

coprobium PF1169

Trp Asp Leu Leu Ala Ser Gly Val Asp
10 15

Asp Arg Phe Asp Val Glu Thr His Tyr
25 30

Asn Ala Ser His Thr Pro Tyr Gly Cys
40 45

Phe Asp Ala Ala Phe Phe Asn Met Ser
60

Asp Pro Met Gln Arg Leu
75

coprobium PF1169

Cys Thr Ala Ile Gln Ile Ala Leu Val
10 15

Val Val Pro Lys Ala Val Val Gly His
25 30

coprobium PF1169
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Arg Arg Thr Phe Leu Pro Trp
Gln Glu Leu Thr Gln Ser Leu
20

Ser Lys Glu Pro Thr Val Gly
35

Trp His Gly Met Gly Lys Glu
50 55

Gln Thr Met Gln Asp Val Asp
65 70

<210> SEQ ID NO 18

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 18

Leu Arg Arg Leu Leu His Ala

Phe Gln Lys Thr Tyr Cys Ala
20

Pro Ser Glu Arg Gln Val Phe
35

Leu Ala Arg Phe Lys Glu Phe
50 55

Leu Thr Thr Ile Tyr Gln Leu
65 70

<210> SEQ ID NO 19

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 19

Phe Asp Ala Ala Phe Phe Asn
1 5

Asp Pro Met Gln Arg Leu Ala
20

Arg Ala Gly Tyr Val Ala Asn
35

Ile Gly Thr Phe Tyr Gly Gln
50 55

Thr Ala Gln Glu Ile Ser Thr
65 70

Phe

<210> SEQ ID NO 20

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 20

Asp Thr Ala Cys Ser Ser Ser
1 5

Ser Leu Arg Asn Gly Glu Ser
20

Leu Asn Ile Val Pro Asp

Arg

Ala

Phe

40

Leu

Leu

Ile

25

Val

Leu

Thr
10
Asp

Phe

Ser

Ser

Ala

Thr

Thr

Ser Ala Leu Ser Gly
15

Val Pro Ile Arg Ser
30

Gly Gln Gly Ala Gln
45

Tyr Pro Ile Phe Arg
60

coprobium PF1169

Lys

Leu

Pro

40

Gly

Gly

Asn

Arg

25

Arg

Pro

Cys

Asp

Lys

Phe

Asn

Phe

Ser

Glu

Thr

Pro

Ile

Leu Val Ala Ala Phe
Ile Thr Ser Leu Pro
30

Ser Ile Val Asp Leu
45

Ala Leu Glu Ser Ala
60

coprobium PF1169

Met

Ile

Arg

40

Ala

Tyr

Ser

Val

25

Thr

Ser

Phe

Pro

10

Thr

Ala

Asp

Ile

Arg

Ala

Ala

Asp

Pro
75

Glu Ala Gln Gln Thr
15

Tyr Glu Ala Leu Glu
30

Thr Asn Leu His Arg
45

Tyr Arg Glu Val Asn
60

Gly Gly Cys Arg Ala

coprobium PF1169

Leu Val Ala Leu His Tyr Ala Val Gln

10

15

Thr Glu Ala Leu Ile Ala Gly Cys His

25

30
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<210> SEQ ID NO 21

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 21

Ala Lys His Pro Pro Ala Thr
1 5

Thr Ala Thr Gln Ser Leu Phe
20

Thr Ser Tyr Ala Thr Ile Pro
35

Gly Leu Asn Cys Pro Tyr Met
50 55

Leu Asp Glu Leu Thr Ala Pro
65 70

<210> SEQ ID NO 22

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 22

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 23

<211> LENGTH: 57

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 23

Ala Ile Arg Asp Glu Val Arg
1 5

Val Pro Ala Phe Glu Asn Val
20

Arg Lys Gly Pro Leu Ser Gly
35

Val Gln Leu Ser Ser Leu Ile

<210> SEQ ID NO 24

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 24

Ala Val Ala Trp Asp Pro Gln
1 5

Glu Ala Leu Glu Ser Ala Gly
20

Leu Asp Asp Tyr Gly Cys Tyr
35

coprobium PF1169

Ser Ile Leu Leu Gln Gly Asn
10

Leu Phe Pro Asp Gly Ser Gly
25 30

Gly Ile Ser Pro Asp Val Cys
40 45

Arg Thr Pro Glu Lys Leu Lys
60

Tyr Val Ala Glu
75

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe
10

Leu Asp Thr Ala Cys Ser Ser
25 30

coprobium PF1169

Gln Leu Pro Thr Pro Leu Arg
10

Leu Glu Leu Ala Asn Tyr Thr
25 30

Ser Ile Asp Gly Val Leu Leu
40 45

Gly Tyr

coprobium PF1169

Gln Arg Ile Leu Leu Glu Val
10

Tyr Phe Arg Ala Gly Ile Lys
25 30

Ile Gly Ala Val Met Asn Asn
40 45

Pro Lys
15

Ser Ala

Val Tyr

Phe Ser

Phe Asp
15

Ser Leu

Ala Leu
15

Asp Leu

Cys Val

Val Tyr
15

Pro Glu

Tyr Tyr



49

US 9,169,504 B2
50

-continued

Asp Asn Met Ser Cys Gln Pro
50 55

Ser Arg Cys Phe Leu Ser Gly
65 70

<210> SEQ ID NO 25

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 25

Gly Val Ile Val Gly Ser Ala
1 5

Ile Thr Val Pro His Ser Gly
20

Met Ser Gln Ala Gly Val His
35

His Gly Thr Gly
50

<210> SEQ ID NO 26

<211> LENGTH: 57

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 26

Trp Arg Ile Thr Val Ala Ile
1 5

Pro Gly Leu Thr Arg Val Leu
20

Gly Ser Cys Lys Ser Phe Asp
35

Glu Gly Ala Gly Ala Leu Val
50 55

<210> SEQ ID NO 27

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 27

Leu Ile Asp Asp Thr Thr Val
1 5

Cys Leu Gly Phe Val Lys Ala
20

Pro Ser Leu Arg Arg Gly Glu
35

Leu Thr Thr Leu His Asn Ala
50 55

His Arg Pro Phe Glu Arg Ala
65 70

<210> SEQ ID NO 28

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 28

Val Trp Ile Glu Ile Gly Pro
1 5

Thr Thr Ala Tyr Ala Thr Val Gly Thr
60

Cys Val Ser

coprobium PF1169

Ala Asn Gln Asn Leu Asn Leu Ser His
10 15

Ser Gln Val Lys Leu Tyr Gln Asn Val
25 30

Pro His Ser Val Thr Tyr Val Glu Ala
40 45

coprobium PF1169

Val Gly Gly Val Asn Ala Leu Cys Gly
10 15

Asp Lys Ala Gly Ala Ile Ser Ser Asp
25 30

Asp Asp Ala His Gly Tyr Ala Arg Gly
40 45

Leu Lys

coprobium PF1169

Trp Ile Glu Ile Gly Pro His Pro Val
10 15

Thr Leu Glu Ser Val Ala Val Ala Val
25 30

Asn Ala Trp Cys Thr Leu Ala Gln Ser
40 45

Gly Val Pro Val Gly Trp Ser Glu Phe
60

Leu Cys Leu Leu Asp Leu Pro
75

coprobium PF1169

His Pro Val Cys Leu Gly Phe Val Lys
10 15
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52

Ala Thr Leu Glu Ser Val Ala
20

Glu Asn Ala Trp Cys Thr Leu
35

Ala Gly Val Pro Val Gly Trp
50 55

Ala
65

<210> SEQ ID NO 29

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 29

Thr Ser Asp Asp Tyr Arg Glu
1 5

Tyr Phe Ile Pro Gly Gly Asn
20

Tyr Tyr Phe Lys Phe Ser Gly
35

Ser Ser Ser Leu Ala Ala Ile
50 55

Asn Glu Ser Asp Ser Ala Val
65 70

Pro Asp Asn

<210> SEQ ID NO 30

<211> LENGTH: 54

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 30

Gly Arg Phe Leu Ser Ser Asp
1 5

Ala Asn Gly Tyr Ala Arg Gly
20

Pro Leu Ala Lys Ala Leu His
35

Arg Gly Thr Gly Ser Asn
50

<210> SEQ ID NO 31

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 31

Asp Thr Ala Cys Ser Ser Ser
1 5

Ala Leu Asp Ser Arg Asp Cys
20

Leu Ile Gln Ser Pro Glu Gln
35

Leu Ser Pro Asp Ser Met Cys
50 55

Val Ala Val Pro Ser Leu Arg Arg Gly
25 30

Ala Gln Ser Leu Thr Thr Leu His Asn
40 45

Ser Glu Phe His Arg Pro Phe Glu Arg
60

coprobium PF1169

Val Asn Ser Gly Gln Asp Ile Asp Thr
10 15

Arg Ala Phe Thr Pro Gly Arg Ile Asn
Pro Ser Val Ser Val Asp Thr Ala Cys
40 45

His Val Ala Cys Asn Ser Leu Trp Arg
60

Ala Gly Gly Val Asn Ile Leu Thr Asn
75 80

coprobium PF1169

Gly Arg Cys His Thr Phe Asp Glu Lys
10 15

Glu Ala Val Gly Cys Leu Ile Leu Lys
25 30

Asp Gln Asn Lys Ile Arg Ala Val Ile
40 45

coprobium PF1169

Leu Tyr Ala Leu His Ser Ala Cys Leu
10 15

Asp Gly Ala Val Val Ala Ala Ala Asn
25 30

Gln Met Ile Ala Val Lys Ala Gly Ile
40 45

His Thr Phe Asp Glu Ser Ala Asn
60



53

US 9,169,504 B2
54

-continued

<210> SEQ ID NO 32

<211> LENGTH: 55

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 32

Lys Gln Thr Thr Ser Arg
1 5

Gly

Asp Cys Gln Phe Phe Gly Ile

20
Gln Gln Arg Val Ser
35

Leu

Ala Ser

55

Gly
50

Ile Pro Ala Lys

<210> SEQ ID NO 33

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 33

Pro Val Gly Cys Arg Ala Phe
1 5

Lys Phe Ser Gly Pro Ser Phe
20

Leu Ala Thr Ile Gln Val
35

<210>
<211>
<212>
<213>

SEQ ID NO 34

LENGTH: 18

TYPE: PRT

ORGANISM: Penicillium
<400> SEQUENCE: 34

Ala Cys Thr Ser Leu Trp Asn
1 5

Gly Met

<210> SEQ ID NO 35

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 35

Thr Ala Gln Glu Ile Ser Thr
1 5

<210> SEQ ID NO 36

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 36

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 37

coprobium PF1169

Tyr Phe Leu Asp His Leu Glu Asp Phe
10 15

Ser Pro Lys Glu Ala Glu Gln Met Asp
25 30

Glu Val Ala Ser Glu Ala Leu Glu Asp
40 45

coprobium PF1169

Gly Pro Gly Arg Ile Asn Tyr Phe Phe
10 15

Ser Ile Asp Thr Ala Cys Ser Ser Ser
25 30

coprobium PF1169

Gly Glu Thr Asp Thr Val Val Ala Gly
10 15

coprobium PF1169

Tyr Phe Ile Pro Gly
10

coprobium PF1169

Cys Thr Ala Ile Gln Ile Ala Leu Val
10 15

Val Val Pro Lys Ala Val Val Gly His
25 30
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56

<211> LENGTH: 36
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 37

Ile Ser Gln Pro Ala Cys Thr
1 5

Leu Ala Glu Trp Ser Ile Thr
20

Gly Glu Ile Ala
35

<210> SEQ ID NO 38

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 38

Pro Glu Tyr Ser Gln Pro Leu
1 5

Glu Leu Leu Glu Ser Phe Gly
20

Ser Ser Gly Glu Ile Ala Ala
35

<210> SEQ ID NO 39

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 39

Glu Glu Phe Trp Asp Leu Cys
1 5

Val Pro Lys Asp Arg Phe Asn
20

Asp Arg Pro Gly Ser Phe Asn
35

Asp Ile Gly Leu Phe Asp Ala
50 55

Ala Gln Thr Met Asp Pro Gln
65 70

<210> SEQ ID NO 40

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 40

Ile Asn Glu Pro Arg Asp Arg
1 5

Gly Thr Gln Ala Gly Asp Pro
20

Leu Phe Pro Asp Gly Ser Asn
35

Ile Lys Thr Val Ile Gly His
50 55

Leu Ile Gly Ser Ser Leu Ala
65 70

coprobium PF1169

Ala Leu Gln Ile Ala Leu Val Asp Leu

10

15

Pro Ser Val Val Val Gly His Ser Ser

25

coprobium PF1169

30

Cys Thr Ala Ile Gln Ile Ala Leu Val

10

15

Val Val Pro Lys Ala Val Val Gly His

25

coprobium PF1169

Ser

Ala

Ala

Pro

Gln

Arg

Gly

25

Ala

Phe

Arg

Gly

10

Ser

Gly

Phe

Ile

Arg

Phe

Ala

Asn

Phe
75

Gly

Tyr

His

Ile

60

Leu

coprobium PF1169

Pro

Gln

Ile

40

Thr

Met

Gln

Glu

25

Glu

Glu

Lys

Phe

10

Ala

Thr

Gly

His

Phe

Glu

Lys

Ser

Gly
75

His

Ala

Leu

Ala

60

Val

Ala

His

Phe

45

Thr

Ala

Val

Phe

45

Gly

Ile

30

Trp
Pro
30

Leu

Leu

His

Ser

30

Val

Leu

Ser
15
Asn

Thr

Gln

Gly
15
Thr

Gly

Ala

Pro

Ala

Glu

Glu

Thr

Ala

Ser

Ser
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58

<210> SEQ ID NO 41

<211> LENGTH: 43

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 41

Lys Leu Ala Phe Val Phe Thr
1 5

Gly Arg Glu Leu Leu Ser Ile
20

Ser Gln Glu Ile Leu Ala Ser
35

<210> SEQ ID NO 42

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 42

Lys Ser Phe Leu Asp Asp Leu
1 5

Ile Phe Pro Trp Lys Ala Ala
20

Ala Ala Ser Leu Ala Gln Asn
35

Pro Thr Leu Gly Phe Val Phe
50 55

Met Gly Lys Glu Leu Leu Gln
65 70

<210> SEQ ID NO 43

<211> LENGTH: 55

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 43

Ser Val Ala Cys Ile Asn Ser
1 5

Glu Glu Asp Ile Asp Ala Val
20

Phe Ala Gln Lys Leu Lys Thr
35

Ser Ala Ile Ala Asn Asp Tyr
50 55

<210> SEQ ID NO 44

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 44

Met Leu Ala Val Gly Ala Ser
1 5

Ala Met Arg Gly Asn Lys Ala
20

Ser Val Thr Leu Ser Gly Asp
35

Ala Leu Asp Lys Glu Gly Ile
50 55

coprobium PF1169

Gly Gln Gly Gly Gln Trp Ala Gly Met

10

15

Ser Thr Phe Arg Glu Ser Met Ala Arg

25

Leu Gly
40

Cys Pro

coprobium PF1169

Ala Phe
Val Val
25

Ile Lys
40

Thr Gly

Thr Val Asn
10

Gly Asp Thr

Pro Arg Ser

Gln Gly Ala
60

coprobium PF1169

Pro Phe
Lys Ala
25

Gly Val
40

Asn Cys Thr
10

Gln Ala Asp

Ala Tyr His

coprobium PF1169

Ala Ser

Val Ile

25

Leu Asp
40

Phe Thr

Asp Ile Gln
10

Ala Cys Val

Val Ile Ala

Arg Lys Leu
60

Glu

Met

Val

45

Gln

Leu

Gln

Ser
45

Gln

Asn

Asn

45

Lys

30

Arg
Glu
30

Leu

Trp

Ser
Asp
30

Thr

Ile

Ser

30

Leu

Val

Arg Ser
15
Gly Leu

Arg Met

Pro Gly

Gly Pro
15
Gly Leu

Ala Met

Leu Asp
15
Glu Ser

Gln Thr

Asp Val
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60

Ala Tyr His Ser
65

<210> SEQ ID NO 45

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 45

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 46

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 46

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr
65 70

<210> SEQ ID NO 47

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 47

Ile Gly Ser Ile Lys Pro Asn
1 5

Val Met Gly Phe Ile Lys Ala
20

Ala Pro Gln Ala Asn Leu Thr
35

Thr Ala Gly Val Lys Val Val
50 55

<210> SEQ ID NO 48

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 48

Gly Leu Phe Asp Ala Pro Phe
1 5

Thr Met Asp Pro Gln Gln Arg
20

Leu Glu Asn Gly Gly
35

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe Phe Asp
10 15

Leu Asp Thr Ala Cys Ser Ser Ser Leu
25 30

coprobium PF1169

Thr Ala Cys Ser Ser Ser Leu Ile Ala
10 15

Leu Arg Ser Gly Glu Thr Asp Val Ala
25 30

Leu Leu Gly Pro Glu Gln Tyr Ile Ala
40 45

Ser Pro Asn Gly Arg Ser Arg Met Trp
60

Ala Arg Gly Asp Gly Ile
75

coprobium PF1169

Ile Gly His Leu Glu Ala Gly Ala Gly
10 15

Ile Leu Ser Ile Gln Lys Gly Val Leu
25 30

Lys Leu Asn Ser Arg Ile Asp Trp Lys
40 45

Gln Glu Ala Thr Pro Trp
60

coprobium PF1169

Phe Asn Ile Thr Leu Gln Glu Ala Gln
10 15

Ile Phe Leu Glu Cys Val Tyr Glu Ala
25 30
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62

-continued
<210> SEQ ID NO 49
<211> LENGTH: 70
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 49
Gly Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys
1 5 10 15
Ala Asn Gly Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys
20 25 30
Pro Leu Ala Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile
35 40 45
Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val
50 55 60

Pro Asn Gly Ala Ala Gln
65 70

<210> SEQ ID NO 50

<211> LENGTH: 37

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 50

Ser Phe Asp Ser Arg Ala Glu
1 5

Thr Val Val Val Lys Pro Leu
20

Ile Arg Ala Val Ile
35

<210> SEQ ID NO 51

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 51

Trp Pro Arg Leu Pro Glu Arg
1 5

Ser Ala Ala Gly Gly Asn Thr
20

Arg Thr Arg Ser Gly Ser Asp
35

Ser Ala Lys Ser Lys Val Ser
Ala Tyr Leu Asp Thr His Pro
65 70

Thr Thr Thr

<210> SEQ ID NO 52

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 52

Val Tyr Ser Gly Ser Met Thr
1 5

Asp Ile Tyr Asp Met Pro His
20

coprobium PF1169

Gly Tyr Ala Arg Gly Glu Gly Val Gly

10

15

Ser Thr Ala Ile Arg Asp Gly Asp Thr

25

coprobium PF1169

Arg

Thr

Pro

40

Leu

Asp

Arg

Val

25

Arg

Arg

Val

Ile

10

Ala

Ser

Gly

Ser

Ala

Leu

Leu

Asn

Leu
75

coprobium PF1169

Val

Glu

His

Leu

60

Ser

Val

Asp

Pro

45

Glu

Asp

30

Asn

Ala

30

Ile

Asn

Leu

Asn Phe

15

Pro Ile

Ala Ile

Leu Leu

Ser Tyr
80

Asn Asp Tyr Glu Leu Leu Ser Thr Arg

10

15

Asn Ser Ala Thr Gly Asn Gly Arg Thr

25

30
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63

-continued

Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser
35 40 45

Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu
50 55

<210> SEQ ID NO 53

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 53

Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala
1 5 10 15

His Gly Thr Gly Thr Gln Ala Gly Asp Pro Gln Glu Ala Ala Ala Ile
20 25 30

Asn Ser Ser Phe Phe Gly Pro Glu Ser Val Pro Asp Ser Thr Asp Arg
35 40 45

Leu Tyr Val Gly Ser Ile Lys Thr Ile Ile Gly His Thr Glu Ala Thr
50 55 60

Ala Gly Leu
65

<210> SEQ ID NO 54

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 54

Asp Gly Tyr Gly Arg Gly Glu Gly Val Ala Ser Val Val Leu Lys Arg
1 5 10 15

Leu Gln Asp Ala Ile Asn Asp Gly Asp Pro Ile Glu Cys Val Ile Arg
20 25 30

Ala Ser Gly Ala Asn Ser Asp Gly Arg Thr Met Gly Ile Thr Met Pro
35 40 45

Asn Pro Lys Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala
50 55 60

Gly Leu Ser Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu
65 70 75 80

Ala His Gly

<210> SEQ ID NO 55

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 55

Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln Ile Leu Asp
1 5 10 15

Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn Ser Glu Ser
20 25 30

Ser Val Thr Leu Ser Gly
35

<210> SEQ ID NO 56

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 56
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66

Ser Gly Cys Tyr Arg Glu Leu
1 5

Phe Thr Arg Lys Leu Lys Val
20

<210> SEQ ID NO 57

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 57

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 58

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 58

Ile Ser Glu Cys Val Thr Val
1 5

Pro Asp Gly Pro Tyr Ala Leu
20

Ala Phe Glu Val Ala Lys Leu
35

Phe Leu Gly Cys Phe Asn Leu
50 55

<210> SEQ ID NO 59

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 59

Gly Ala Ala Val Gln Leu Val
1 5

Ala Met Met Ala Val Gly Ala
20

Asp Ala Met Lys Asp Lys His
35

Ser Ser Ile Thr Val Ser Gly
50 55

Ser Val Leu Lys Arg Gln Asp

65 70

<210> SEQ ID NO 60

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 60

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu

Ala Asp Cys Pro Gly Gln Arg Gly Ile
10 15

Asp Val Ala Tyr His Ser
25

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe Phe Asp
10 15

Leu Asp Thr Ala Cys Ser Ser Ser Leu
25 30

coprobium PF1169

Tyr Trp Lys Ala Ile Lys Ser Ala Gln
10 15

Ala Gly Tyr Ser Tyr Gly Ser Met Leu
25 30

Leu Ile Lys Asn Gly Asp Lys Val Asp
40 45

Pro Pro His Ile

coprobium PF1169

Ile Glu Gly Gly Asn Gln Pro Lys Gly
10 15

Asn Ala Ser Thr Val Gln Pro Leu Leu
25 30

Ala Val Val Ala Cys Ile Asn Ser Asp

Asp Glu Thr Ala Ile Glu Asp Leu Glu
60

Ile

coprobium PF1169

Ser Pro Val Val Thr Gln Leu Gly Thr
10 15

Thr Lys Tyr Trp Thr Ser Leu Gly Val
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20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr
50 55

Arg Arg Ala Gln Leu Leu Thr
65 70

<210> SEQ ID NO 61

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 61

Phe Ile Glu Asp Ser Ile Ser
1 5

Ile His Gly Pro Tyr His Ala
20

Asp Arg Ile Met Glu Ser Trp
35

Pro Gln Ile Pro Val Leu Ser
50 55

Asp Ser Leu
65

<210> SEQ ID NO 62

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 62

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr
65 70

<210> SEQ ID NO 63

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 63

Leu Phe Leu Phe Pro Asp Gly
1 5

Ile Pro Gly Ile Ser Pro Asp
20

<210> SEQ ID NO 64

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 64

25 30

His Ser Leu Gly Glu Phe Ala Ala Leu
40 45

Ile Ser Asp Thr Ile Tyr Leu Ala Gly
60

Glu Gln Ile Lys Val Gly Thr His
75

coprobium PF1169

Lys Glu His Lys Pro Thr Arg Val Pro
10 15

Ser His Leu Tyr Asn Asp Arg Asp Ile
25 30

Pro Thr Glu Gln Leu Trp Ala Tyr Val
40 45

Thr Gln Thr Gly Lys Ala Phe Gln Ala
60

coprobium PF1169

Thr Ala Cys Ser Ser Ser Leu Ile Ala
10 15

Leu Arg Ser Gly Glu Thr Asp Val Ala
25 30

Leu Leu Gly Pro Glu Gln Tyr Ile Ala
40 45

Ser Pro Asn Gly Arg Ser Arg Met Trp
60

Ala Arg Gly Asp Gly
75

coprobium PF1169

Ser Gly Ser Ala Thr Ser Tyr Ala Thr
10 15

Val Cys Val Tyr Gly Leu Asn Cys
25 30

coprobium PF1169
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70

Ala Lys His Pro Pro Ala Thr
1 5

Thr Ala Thr Gln Ser Phe Ile
20

<210> SEQ ID NO 65

<211> LENGTH: 46

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 65

Tyr Gln Ala Thr Gly Cys Ala
1 5

Tyr Phe Phe Asp Leu Arg Gly
20

Ser Ser Ser Leu Val Ala Leu
35

<210> SEQ ID NO 66

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 66

Tyr Ser Ala Thr Gly Ser Gly
1 5

His Cys Phe Asp Leu Arg Gly
20

Ser Ser Ser Leu Tyr Ala Leu
35

Arg Asp Cys Asp Gly Ala Val
50 55

Pro Glu
65

<210> SEQ ID NO 67

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 67

Ser Val Pro Ile Glu Glu His
1 5

Thr Cys Val Gln Met Ala Leu
20

Thr Pro Ser Phe Val Met Gly
35

Asn Ala Ala Gly Val Leu Thr
50 55

Arg Arg Ala Gln Leu Leu Thr
65 70

<210> SEQ ID NO 68

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 68

His Leu Asn Leu Met Gly Pro
1 5

Ser Ile Leu Leu Gln Gly Asn Pro Lys

10

Phe Val Pro
25

15

coprobium PF1169

Ala Ser Leu Gln Ser Asn Arg Ile Ser

10

15

Pro Ser Ile Thr Ile Asp Thr Ala Cys

25

30

His Tyr Ala Val Gln Ser Leu

40

45

coprobium PF1169

Leu Thr Val Leu

10

Pro Ser His Val

25

His Ser Ala Cys

40

Val Ala Ala Ala

Ala Asn Arg Ile Thr
15

Val Asp Thr Ala Cys
30

Leu Ala Leu Asp Ser
45

Asn Leu Ile Gln Ser
60

coprobium PF1169

Ser Pro Val
10

Thr Lys Tyr
25

His Ser Leu
40

Ile Ser Asp

Glu Gln Ile

Val Thr Gln Leu Gly Thr

15

Trp Thr Ser Leu Gly Val

30

Gly Glu Phe Ala Ala Leu

45

Thr Ile Tyr Leu Ala Gly

60

Lys Val

75

coprobium PF1169

Ser Thr Ala Val Asp Ala Ala Cys Ala

10

15
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72

Ser Ser Leu Val Ala Ile His
20

Glu Ser Arg Val Ala Ile Val
35

Gly Leu Thr Arg Val Leu Asp
50 55

Ser Cys Lys Ser Phe Asp Asp
65 70

<210> SEQ ID NO 69

<211> LENGTH: 84

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 69

Ser Phe Arg Arg Gln Glu Asp
1 5

Ser Thr Leu Tyr Leu Ala Gly
20

Gln Asp Phe Asn Ala Ala His
35

Trp Asp Leu Lys Asn Tyr Trp
50 55

Leu Lys Gly Ala Pro Ala Ala
65 70

Val Phe Leu Ser

<210> SEQ ID NO 70

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 70

Lys Thr Ser Cys Phe Val Gly
1 5

Leu Leu Arg Asp Pro Glu Cys
20

Gly Gln Ser Arg Ala Met Thr
35

Leu Lys Gly Pro Ser Val Thr
50 55

Val Ala Leu His Leu Ala Cys
65 70

<210> SEQ ID NO 71

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 71

Tyr Ser Ala Thr Gly Ser Gly
1 5

His Cys Phe Asp Leu Arg Gly
20

Ser Ser Ser Leu Tyr Ala Leu
35

Ser Arg Asp Cys Asp Gly Ala

His Gly Val Gln Ala Ile Lys Leu

25

30

Gly Gly Val Asn Ala Leu Cys Gly

40

45

Lys Ala Gly Ser Ile Ser Ser Asp

60

coprobium PF1169

Thr

Ile

Arg

40

Ile

Pro

Trp

Glu

25

Val

Pro

Val

Lys Val Leu
10

Ile Lys Trp

Leu Pro Leu

Tyr Thr Asn
60

Ala Glu Ala
75

coprobium PF1169

Ser

Val

Ala

40

Val

Gln

Phe

Pro

25

Asn

Asp

Ser

Ser Ala Asp
10

Met Tyr Gln

Arg Leu Ser

Thr Ala Cys

60

Leu Arg Thr

coprobium PF1169

Leu

Pro

His

40

Val

Thr

Ser

25

Ser

Val

Val Leu Ala
10
His Val Val

Ala Cys Phe

Ala Ala Ala

Ser

Lys

Pro

45

Asn

Thr

Tyr

Cys

Tyr

45

Ser

Gly

Asn

Asp

Gly

45

Asn

Asn

Glu

30

Ser

Phe

Pro

Thr

Thr

30

Phe

Gly

Asp

Arg
Thr
30

Pro

Leu

Ala

15

Tyr

Tyr

Cys

Ile

Asp

Asn

Phe

Ser

Ile

15

Ala

Leu

Ile

Gly

Pro

Gly

Thr

His

Lys

Leu

Ser
80

Leu

Ala

Asp

Leu

Thr

Cys

Asn

Gln
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74

50 55

Ser Pro Glu
65

<210> SEQ ID NO 72
<211> LENGTH: 79
<212> TYPE: PRT

60

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 72

Ser Val Pro Ile Glu Glu His Ser Pro
1 5

Thr Cys Val Gln Met Ala Leu Thr Lys
20 25

Thr Pro Ser Phe Val Met Gly His Ser
35 40

Asn Ala Ala Gly Val Leu Thr Ile Ser
50 55

Arg Arg Ala Gln Leu Leu Thr Glu Gln
65 70

<210> SEQ ID NO 73
<211> LENGTH: 40
<212> TYPE: PRT

Val

Tyr

Leu

Asp

Ile

Val

Trp

Gly

Thr

Glu
75

Thr Gln Leu Gly Thr
15

Thr Ser Leu Gly Val
30

Glu Phe Ala Ala Leu
45

Ile Tyr Leu Ala Gly
60

Gly Gly Thr His

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 73

Glu Ala Asn Leu His Val Pro Leu Glu Pro Thr Pro Trp Pro Ala Gly

1 5

10

15

Arg Pro Glu Arg Ile Ser Val Asn Ser Phe Gly Ile Gly Gly Ser Asn

20 25

Ala His Ala Ile Leu Glu Ser Ala
35 40

<210> SEQ ID NO 74
<211> LENGTH: 70
<212> TYPE: PRT

30

<213> ORGANISM: Penicillium coprobium PF1169

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 74

Ile Gly His Thr Xaa Gly Ser Ala Gly
1 5

Ser Leu Ala Met Lys His Gly Val Ile
20 25

Gln Leu Ser Glu Lys Val Ala Pro Phe
35 40

Thr Glu Pro Val Pro Trp Pro Asn Ser
50 55

Ala Ser Ile Asn Ser Phe
65 70

<210> SEQ ID NO 75
<211> LENGTH: 45
<212> TYPE: PRT

any

Leu

Pro

Tyr

Thr

naturally occurring amino acid

Ala

Pro

Thr

Ser

Ser Leu Ile Gly Ser
Asn Leu His Phe Gly
30

His Leu Asn Ile Pro
45

Ser Gln Val Lys Arg
60

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 75
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75

-continued

Pro Val Cys Ser Gly Met Val Lys Ala Thr Phe Gly Pro Gln Ala Thr
1 5 10 15

Thr Val Ala Ser Phe Arg Arg Gln Glu Asp Thr Trp Lys Val Leu Ser
20 25 30

Asn Ala Thr Ser Thr Leu Tyr Leu Ala Gly Ile Glu Ile
35 40 45

<210> SEQ ID NO 76

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 76

Leu Leu Gly Leu Arg Leu Lys Trp Lys Glu Tyr His Xaa Asp Phe Asn
1 5 10 15

Ala Ala His

<210> SEQ ID NO 77

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 77

Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg
1 5 10 15

Asp Ile Tyr Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr
20 25 30

Met Leu Ala Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser
35 40 45

Ile Met Met Asp Thr Ala Cys Ser Ser Ser Leu Thr Ala Val His Leu
50 55 60

Ala Ala Gln Ser Leu
65

<210> SEQ ID NO 78

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 78

Asp Ala Gln Phe Phe Gly Thr Lys Pro Val Glu Ala Asn Ser Ile Asp
1 5 10 15

Pro Gln Gln Arg Leu Leu Leu Glu Thr Val Tyr Glu Gly Leu Glu Thr
20 25 30

Ser Gly Ile Pro Met Glu Arg Leu Gln Gly Ser Asn Thr Ala Val Tyr
35 40 45

Val Gly Leu Met Thr Asn Asp Tyr Ala Asp Met Leu Gly Arg Asp Met
50 55 60

Gln Asn Phe Pro Thr Tyr Phe Ala Ser Gly Thr Ala Arg Ser Ile Leu
65 70 75 80

Ser Asn Arg Val Ser

85

<210> SEQ ID NO 79
<211> LENGTH: 28
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-continued

<212> TYPE: PRT
<213> ORGANISM: Penicillium
<400> SEQUENCE: 79

Asp Pro Ala Tyr Phe Asp Ser
1 5

Leu Leu Thr Leu Asp Pro Gln
20

<210> SEQ ID NO 80

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 80

Val Ala Cys Val Asn Ser Pro
1 5

Ile Asn Gln Leu Glu
20

Asp Tyr

Ala Arg Lys Leu Arg Ile Asp

35

Glu Leu
50

Val

<210> SEQ ID NO 81

<211> LENGTH: 24

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 81

Leu Lys Ser Ile Ser Pro Val
1 5

Gln Met Ala Leu Thr Lys Tyr
20

<210> SEQ ID NO 82

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 82

Gly Cys Phe Tyr Gly Met Thr
1 5

Gly Gln Asp Ile Asp Thr Tyr

20
Thr Pro Gly Arg Ile Asn Tyr
35
Ser Val Asp Thr Ala Cys Ser
50 55

<210> SEQ ID NO 83

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 83

Leu Glu Met Ala Gly Phe Ile

1 5

<210> SEQ ID NO 84
<211> LENGTH: 53

coprobium PF1169

Ser Phe Phe Asn Ile Thr Lys Thr Glu
10 15

Gln Arg Leu Val Leu
25

coprobium PF1169

Ala Ser Thr Thr Leu Ser Gly Asp Val
10 15

Ala Arg Leu Gln Gln Asp Gly His Phe
25 30

Thr Ala Tyr His Ser Pro His Met Glu
40 45

coprobium PF1169

Val Thr Gln Leu Gly Thr Thr Cys Val
10 15

Trp

coprobium PF1169

Ser Asp Asp

10

Tyr Arg Glu Val Asn Ser
15

Phe Ile

25

Pro Gly Gly Asn Arg Ala Phe

30
Tyr Phe
40

Lys Phe Ser Gly Pro Ser Val

45
Leu Ala

Ser Ser

coprobium PF1169

Pro Asp Ser Ile Pro Leu Arg Arg Arg
10 15
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-continued

80

<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 84

Ala Ile Val Gly Gly Val Asn Ala Leu Cys Gly Pro Gly Leu Thr Arg
1 5 10 15

Val Leu Asp Lys Ala Gly Ala Ile Ser Ser Asp Gly Ser Cys Lys Ser
20 25 30

Phe Asp Asp Asp Ala His Gly Tyr Ala Arg Gly Glu Gly Ala Gly Ala
35 40 45

Leu Val Thr Lys Lys
50

<210> SEQ ID NO 85

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 85

Ile Ala Ile Val Gly Ile Gly Gly Arg Phe Pro Gly Glu Ala Thr Asn
1 5 10 15

Pro Asn Arg Leu Trp Asp Met Val Ser Asn Gly Arg Ser Ala Leu Thr
20 25 30

Glu Val Pro Lys Asp Arg Phe Asn Ile Asp Ala Phe Tyr His Pro His
35 40 45

Ala Glu Arg Gln Gly Thr Met Asn Val Arg Arg Gly
50 55 60

<210> SEQ ID NO 86

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 86

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15

Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val
50

<210> SEQ ID NO 87

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 87

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15

Thr Cys

<210> SEQ ID NO 88

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 88

Phe Leu Asp Asp Leu Ala Phe Thr Val Asn Glu Arg Arg Ser Ile Phe
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81

-continued

1 5 10 15

Pro Trp Lys Ala Ala Val Val Gly Asp Thr Met Glu Gly Leu Ala Ala
20 25 30

Ser Leu Ala Gln Asn Ile Lys Pro Arg Ser Val Leu Arg Met Pro Thr
35 40 45

Leu Gly Phe Val Phe Thr Gly Gln Gly Ala Gln Trp Pro Gly
50 55 60

<210> SEQ ID NO 89

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 89

Ser Ser Phe Leu Thr Ser Thr Val Gln Gln Ile Val Glu Glu Thr Ile
1 5 10 15

Gln Gly Gly Thr Gly Gln Val Val Met Glu Ser Asp Leu Met Gln Thr
20 25 30

Glu Phe Leu Glu Ala Ala Asn Gly His Arg Met Asn Asp Cys Gly Val
35 40 45

Val Thr Ser
50

<210> SEQ ID NO 90

<211> LENGTH: 77

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 90

Glu Cys Gly Phe Val Glu Met His Gly Thr Gly Thr Lys Ala Gly Asp

Pro Val Glu Ala Ala Ala Val His Ala Ala Leu Gly Lys Asn Arg Thr
20 25 30

Leu Arg Asn Pro Leu Tyr Ile Gly Ser Val Lys Ser Asn Ile Gly His
35 40 45

Leu Glu Gly Ala Ser Gly Ile Val Ala Val Ile Lys Ala Ala Met Met
50 55 60

Leu Asp Arg Asp Leu Met Leu Pro Asn Ala Glu Phe Lys
65 70 75

<210> SEQ ID NO 91

<211> LENGTH: 78

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 91

Phe Phe Lys Xaa Ser Gly Pro Ser Phe Ser Ile Asp Thr Ala Cys Ser
1 5 10 15

Ser Ser Leu Ala Thr Ile Gln Val Cys Thr His Leu Phe His Val His
20 25 30

Leu Asn Arg Gln Leu Thr Ile Ala Ala Cys Thr Ser Leu Trp Asn Gly
35 40 45

Glu Thr Asp Thr Val Val Ala Gly Gly Met Asn Ile Leu Thr Asn Ser
50 55 60

Asp Ala Phe Ala Gly Leu Ser His Gly His Phe Leu Thr Lys
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84

-continued
65 70 75
<210> SEQ ID NO 92
<211> LENGTH: 79
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 92
Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15
Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30
Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45
Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile Tyr Leu Ala Gly
50 55 60
Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His
65 70 75
<210> SEQ ID NO 93
<211> LENGTH: 68
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 93
Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys Ala Asn Gly
1 5 10 15
Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys Pro Leu Ala
20 25 30
Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile Arg Gly Thr
35 40 45
Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val Pro Asn Gly
50 55 60
Ala Ala Gln Glu
65
<210> SEQ ID NO 94
<211> LENGTH: 80
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 94
Ser Pro Leu Phe Gly Leu Ala Arg Ile Ile Ala Ser Glu His Pro Asp
1 5 10 15
Leu Gly Ser Leu Ile Asp Ile Glu Glu Pro Ile Ile Pro Leu Ser Thr
20 25 30
Met Arg Tyr Ile Gln Gly Ala Asp Ile Val Arg Ile Ser Asp Gly Ile
35 40 45
Ala Arg Thr Ser Arg Phe Arg Ser Leu Pro Arg Thr Lys Leu Arg Pro
50 55 60
Val Ser Asp Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu
65 70 75 80

<210> SEQ ID NO 95

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 95

coprobium PF1169
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-continued

86

Asn

Asp

Ala

Leu

Leu
65

Arg

Thr

Leu

Ile

50

Ser

Ile

Gly

Gln

35

Leu

Pro

Ser

Cys

20

Asn

Ser

Thr

Tyr Tyr

Ser Ser

Asp Asp

Pro Asn

Gly Arg

<210> SEQ ID NO 96

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Val Asp Val Asn

1

Pro

Thr

Ser

Ile

Glu

50

Gln

Ser

Phe

35

Ile

Glu

Trp
20
Gln

Phe

Ala

81

Phe

Ser

Cys

Ala

55

Ser

Penicillium

96

Pro Ala

Ala Pro

Thr Ala

Thr Ser

Ser Asp

<210> SEQ ID NO 97

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium coprobium PF1169

PRT

<400> SEQUENCE:

37

97

Val

Ile

Ala

Glu

55

Ala

Asp

Leu

Ser

40

Tyr

Arg

Trp

Leu

25

Met

Ile

Met

Gln

10

Ala

Ala

Ala

Trp

Gly Pro Ser

Val His Leu

Val Ala Val

45

Asp Ser Lys
60

Asp
75

coprobium PF1169

Leu

Leu

Leu

40

Asn

Val

Lys

Asp

25

Arg

Pro

Pro

Asp

Ala

Met

Pro

Thr

Ala Pro Leu

Ala Thr Ser

Pro Ala Gln

45

Lys Thr Ser
60

Ser His Val
75

Met
Gly
30

Gly

Thr

Pro

Val

30

Ile

Trp

Ser

Ala
15
Val

Ser

Arg

Trp

Gly

Glu

Leu

Val

Val

Glu

Asn

Met

Asp

Ser

Arg

Tyr

Val

Pro Leu Phe Gly Leu Ala Arg Ile Ile Ala Ser Glu His Pro Asp Leu

1

5

10

15

Gly Ser Leu Ile Asp Ile Glu Glu Pro Ile Ile Pro Leu Ser Thr Met

20

Arg Tyr Ile Arg Gly

<210>
<211>
<212>
<213>

<400>

Ala
1

Ile

Tyr

Ala
65

35

PRT

SEQUENCE :

Val Ile Arg

Thr

Ala

Gly

50

Arg

Val

Gln

35

Thr

Val

Pro
20
Ala

Gly

Phe

84

SEQ ID NO 98
LENGTH:
TYPE :
ORGANISM:

Penicillium

98

Gly Thr

Asn Gly

Asp Leu

Thr Leu

Gly Thr
70

Gly

Ala

Asp

Ala

55

Asp

25

coprobium PF1169

Ser

Ala

Pro

40

Gly

Arg

Asn

Gln

25

Ser

Asp

Pro

Gln

10

Glu

Glu

Pro

Pro

Asp Gly Arg

Ser Leu Ile

Thr Asp Phe

45

Val Glu Thr
60

Gly Asp Pro
75

30

Thr

Arg

30

Val

Gly

Val

Ala

15

Ser

Glu

Ala

Arg

Gly

Val

Ala

Ile

Ile
80
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88

Gly Ser Ile Lys

<210> SEQ ID NO 99

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 99

Leu Glu Val Val Trp Glu Cys
1 5

Arg Gly Lys Glu Ile Gly Cys
20

Leu Glu Met Ser His Lys Asp
35

Ile Ala Thr Gly Gly Phe Ala
50 55

Asp Leu Thr Gly Pro

<210> SEQ ID NO 100

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 100

Gly Gly Ala Thr Asp Thr Glu
1 5

Val Asp Val His Arg Lys Ile
20

His Tyr Asp Pro Asn Gly Lys
35

Gly Cys Phe Ile Asp Glu Pro
50 55

Met Ser Pro Arg Glu Ala Gln
65 70

<210> SEQ ID NO 101

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 101

Glu Leu Arg His Gly Lys Asn
1 5

Leu Cys Thr Ala Ile Gln Ile
20

Gly Val Val Pro Lys Ala Val
35

Ala Ala Tyr Val
50

<210> SEQ ID NO 102

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 102

Val Gly Phe Val Phe Thr Gly
1 5

coprobium PF1169

Leu Glu Asn Ser Gly Glu Thr
10

Phe Val Gly Val Phe Gly Glu
25 30

Pro Gln His Leu Asn Gln Met
40 45

Leu Ala Asn Gln Val Ser Tyr
60

coprobium PF1169

Lys Phe Trp Asp Leu Leu Ala
Pro Ala Asp Arg Phe Asp Val
25 30

Arg Met Asn Ala Ser His Thr
40 45

Gly Leu Phe Asp Ala Ala Phe
60

Gln Thr Asp Pro Met Gln Arg
75

coprobium PF1169

Ile Asp Lys Pro Glu Tyr Ser
10

Ala Leu Val Glu Leu Leu Glu
25 30

Val Gly His Ser Ser Gly Glu
40 45

coprobium PF1169

Gln Gly Ala Gln Trp His Gly
10

Gln Trp
15
Asp Trp

Phe Pro

Arg Phe

Ser Gly

15

Glu Thr

Pro Tyr

Phe Asn

Leu

Gln Pro
15

Ser Phe

Ile Ala

Met Gly
15
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-continued

Lys Glu Leu Leu Ser Thr Tyr
20

Val Asp

<210> SEQ ID NO 103
<211> LENGTH: 63
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 103

Phe Asp Ala Ala Phe Phe Asn
1 5

Asp Pro Met Gln Ala
20

Arg Leu

Arg Ala Gly Tyr Val Ala Asn

35

Ile Gly Thr Phe
50

Gln
55

Tyr Gly

<210>
<211>
<212>
<213>

SEQ ID NO 104

LENGTH: 43

TYPE: PRT

ORGANISM: Penicillium
<400> SEQUENCE: 104

Ala Val Val Ser Gly Val Ser
1 5

Gly Met Ser His His Gly Leu
20

Phe Asp Ser Arg Ala Glu Gly
35

<210> SEQ ID NO 105
<211> LENGTH: 71
<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 105

Lys Ala Ser Leu Ser Leu Gln

1 5

Met Gln Leu Asn Pro

20

His Lys

Thr
35

Pro Glu Cys Ile Pro

Ala Val Ser

55

Arg Ser Asn

50
Val Glu Ser Thr

Leu Tyr

70

<210> SEQ ID NO 106

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 106

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

Pro Ile Phe Arg Gln Thr Met Gln Asp
25 30

coprobium PF1169

Met Glu Ala Gln Gln Thr

15

Ser Pro Arg

10
Ile Val
25

Thr Ala Glu Ala

30

Tyr Leu Glu

Thr Ala Ala Thr Asn Leu

45

Arg
40

His Arg

Ala Ser Asp Asp Tyr Val

60

Arg Glu

coprobium PF1169

Ile Leu Glu Asn Pro Val Glu Thr Ile
10 15

Leu Gly Pro Gln Gly Arg Ser Phe Ser
25 30

Tyr Ala Arg Gly
40

coprobium PF1169

Leu Leu
15

His Gly Met Ile Ala Pro Asn

10
Ile Ala

Lys Pro Phe Ala Leu Ser

25

Lys
30
Trp Pro Ala Val Pro Asp

Gly Cys Pro

Phe Gly Phe Gly Gly Ala Asn Val His

60

coprobium PF1169

Arg Arg Ala Ser Val Asn Ser Phe Gly
10 15

Cys Val Leu Asp Asp
25
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92

<210> SEQ ID NO 107

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 107

Lys Ala Ser Leu Ser Leu Gln
1 5

Met Gln His Leu Asn Pro Lys
20

Val Pro Thr Glu Cys Ile Pro
35

Arg Arg Ala Ser Val Asn Ser
50 55

Val Val Leu Glu Ser Tyr Thr
65 70

<210> SEQ ID NO 108

<211> LENGTH: 50

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 108

Asp Arg Leu Phe Leu Gln Met
1 5

Ala Pro Lys Val Thr Gly Thr
20

His Ser Leu Asp Phe Phe Val
35

Gly Asn
50

<210> SEQ ID NO 109

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 109

Thr Phe Leu Lys Gly Thr Gly
1 5

Arg Val Pro Val Ala Ile Asn
20

Gln Gln Asp Gln Val Lys Val

Ser Val Leu Asp Asp Asp Ala
50 55

Trp Asp Arg Arg Val Leu Gly
65 70

Val Lys

<210> SEQ ID NO 110

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 110

Asp Thr Ala Cys Ser Ser Ser
1 5

coprobium PF1169

His Gly Met Ile Ala Pro Asn Leu Leu
10 15

Ile Lys Pro Phe Ala Ala Lys Leu Ser
25 30

Trp Pro Ala Val Pro Asp Gly Cys Pro
40 45

Phe Gly Phe Gly Gly Ala Asn Val His
60

coprobium PF1169

Ser His Glu Glu Trp Glu Ala Ala Leu
10 15

Trp Asn Leu His His Ala Thr Ala Gln
25 30

Val Phe Gly Ser Ile Ala Gly Val Cys
40 45

coprobium PF1169

Gly Gln Met Leu Gln Asn Val Val Leu
10 15

Ala Pro Arg Ser Val Gln Val Val Val
25 30

Val Ser Arg Leu Ile Pro Ser Glu Ala

Ser Trp Val Thr His Thr Thr Ala Tyr
60

Ser Glu Asp Arg Ile Asp Leu Ala Ala
75 80

coprobium PF1169

Leu Val Ala Leu His Tyr Ala Val Gln
10 15
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94

Ser Leu Arg Asn Gly Glu Ser
20

<210> SEQ ID NO 111

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 111

Gly Thr Gly Asn Gly Ser Ala
1 5

Phe Asp Leu Lys Gly Pro Ser
20

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 112

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 112

Thr Ser Thr Gln Leu Asn Asp
1 5

Val Phe Gly Lys Gln Ala Tyr
20

Tyr Thr Gly His Leu Ile Gly
35

Cys Ile Lys Thr Met Gln Glu
50 55

Lys Glu Arg Asp Ser Asn Cys
65 70

<210> SEQ ID NO 113

<211> LENGTH: 50

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 113

Val Ile Val Gly Ser Ala Ala
1 5

Thr Val Pro His Ser Gly Ser
20

Ser Gln Ala Gly Val His Pro
35

Gly Thr
50

<210> SEQ ID NO 114

<211> LENGTH: 48

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 114

Leu Pro Thr Ala Ile Gln Pro
1 5

Leu Val Gly Gly Leu Gly Gly
20

Val Gln Asn Gly Ala Lys Ser

Thr Glu Ala Leu Ile Ala Gly
25 30

coprobium PF1169

Met Ile Ser Asn Arg Ile Ser Trp Phe
10 15

Leu Ser Leu Asp Thr Ala Cys Ser Ser
25 30

coprobium PF1169

Leu Asn Glu Thr Asn Ala Ile Lys Lys
10 15

Asn Ile Pro Ile Ser Ser Thr Lys Ser
25 30

Ala Ala Gly Thr Met Glu Thr Ile Phe
40 45

Lys Ile Ala Pro Ala Thr Thr Asn Leu
60

Asp

coprobium PF1169

Asn Gln Asn Leu Asn Leu Ser His Ile
10 15

Gln Val Lys Leu Tyr Gln Asn Val Met
25 30

His Ser Val Thr Tyr Val Glu Ala His
40 45

coprobium PF1169

Leu Phe Arg Ala Asn Val Ser Tyr Leu
10 15

Ile Gly Lys Glu Val Ala Leu Trp Met
25 30

Leu Ile Phe Val Asn Arg Ser Gly Leu
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<210> SEQ ID NO 115
<211> LENGTH: 53
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE:

Val Ala

1

Arg Val

Ser

Ala

<210>
<211>
<212>
<213>

<400>

Pro
1

115

Ile Val Gly Gly Val

5

Leu Asp
20

Lys Ala Gly

Phe Asp Asp

35

Asp Ala His

Leu Val Leu

50

Lys

SEQ ID NO 116

LENGTH: 28

TYPE: PRT

ORGANISM: Penicillium
SEQUENCE: 116

Trp Glu Ser Pro Gly Ala
5

Tyr Gly Gly Ser Asn Ala His

<210>
<211>
<212>
<213>

<400>

Lys
1

Ser Asp

Arg Ala

Gln Ala

Val
65

<210>
<211>
<212>
<213>

<400>

Ser

1

Phe

Tyr

Ser

20

SEQ ID NO 117

LENGTH: 72

TYPE: PRT

ORGANISM: Penicillium
SEQUENCE: 117

Glu
5

Thr Leu Arg Trp Met

Ile Leu Thr Thr Leu

20

Ala
35

Leu Val Val Asp

Glu Val

55

Leu His Gly

50
Phe

Ala Ile

70

Gly Asp Ser

SEQ ID NO 118

LENGTH: 80

TYPE: PRT

ORGANISM: Penicillium

SEQUENCE: 118

Asp Asp Tyr Arg Glu Val

5

Ile Pro Gly Gly Asn Arg
20

Phe Lys Phe Ser Gly Pro
35

Ser Leu Ala Ala Ile
50

His
55

Asn Ala Leu Cys Gly Pro Gly Leu Thr
10 15

Ala Ile Ser Ser Asp Gly Ser Cys Lys
25 30

Gly Tyr Ala Arg Gly Glu Gly Ala Gly
40 45

coprobium PF1169

Arg Arg Val Ser Val Asn Ser Phe Gly
10 15

Val Ile Ile Glu Asp
25

coprobium PF1169

Thr Ala Asn Leu

15

Glu Gly Lys His

10

Asp

Ala Thr

25

Arg Arg Asp His His Asp Tyr

Glu
45

Asp Asn Leu Ala Leu

40

Arg Asp Ala

Gln Thr Phe Thr

60

Asp Thr Gln Ser Arg

Lys

coprobium PF1169

Ile Thr

15

Asn Ser Gly Gln Asp

10

Asp Tyr

Ala Phe

25

Thr Ile

30

Pro Gly Arg Asn Tyr

Val Thr

45

Ser Ser Ala Ser

40

Val Asp Cys

Val Ala Asn Ser Leu Asn

60

Cys Trp Arg
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Glu Ser Asp Ser Ala Val Ala
65 70

<210> SEQ ID NO 119

<211> LENGTH: 56

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 119

Leu Ser Ser Asp Gly Arg Cys
1 5

Tyr Ala Arg Gly Glu Ala Val
20

Lys Ala Leu His Asp Gln Asn
35

Gly Ser Asn Gln Gly Arg Ala
50 55

<210> SEQ ID NO 120

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 120

Asp Thr Ala Cys Ser Ser Ser
1 5

Ala Leu Asp Ser Arg Asp Cys
20

Leu Ile Gln Ser Pro Glu Gln
35

Leu Ser Pro Asp Ser Met Cys
50 55

<210> SEQ ID NO 121

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 121

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 122

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 122

Ala Gly Ile Pro Leu Ala Asn
1 5

Val Gly Ser Phe Ser Ala Asp
20

Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 123

Gly Gly Val Asn Ile Leu Thr Asn Pro

75

coprobium PF1169

His

Gly

Lys

40

Asn

Thr Phe Asp Glu

10

Cys Leu Ile Leu

25

Ile Arg Ala Val

coprobium PF1169

Leu

Asp

Gln

40

His

Tyr
Gly
25

Met

Thr

Ala Leu
10
Ala Val

Ile Ala

Phe Asp

His

Val

Val

Glu
60

coprobium PF1169

Lys

Lys

Ile
45

Ser

Ala

Lys

45

Ser

Ala
Pro
30

Arg

Ala

Ala

Ala

Ala

80

Asn Gly
15
Leu Ala

Gly Thr

Cys Leu
15
Ala Asn

Gly Ile

Asn

Arg Arg Ala Ser Val Asn Ser Phe Gly

10

Cys Val Leu Asp Asp

25

coprobium PF1169

Ile

Tyr

Cys

40

Tyr

Met

Thr

25

Thr

Phe

Gly Thr
10
Asp Leu

Asn Ala

Leu Ile

Lys

Leu

Gly

Lys
60

Thr

Leu

Gln

45

Gly

Ser

Arg

30

Ser

Pro

15

Cys Phe
15

Asp Pro

Arg Ala
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<211> LENGTH: 80
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 123

Arg Trp Glu Pro Tyr Tyr Arg
1 5

Lys Gln Thr Thr Ser Arg Gly
20

Asp Cys Gln Phe Phe Gly Ile

Pro Gln Gln Arg Val Ser Leu
50 55

Ala Gly Ile Pro Ala Lys Ser
65 70

<210> SEQ ID NO 124

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 124

Pro Gly Arg Ile Asn Tyr Phe
1 5

Ile Asp Thr Ala Cys Ser Ser
20

<210> SEQ ID NO 125

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 125

Ala Gly Ile Pro Leu Ala Asn
1 5

Val Gly Ser Phe Ser Ala Asp
20

Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 126

<211> LENGTH: 52

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 126

Glu Leu Arg His Gly Lys Asn
1 5

Leu Cys Thr Ala Ile Gln Ile
20

Gly Val Val Pro Lys Ala Val
35

Ala Ala Tyr Val
50

<210> SEQ ID NO 127
<211> LENGTH: 38
<212> TYPE: PRT

coprobium PF1169

Arg Asp Pro Arg Asn Glu Lys Phe Leu
10 15

Tyr Phe Leu Asp His Leu Glu Asp Phe
25 30

Ser Pro Lys Glu Ala Glu Gln Met Asp
40 45

Glu Val Ala Ser Glu Ala Leu Glu Asp
60

Leu Ser Gly Ser Asp Thr Ala Val Phe
75 80

coprobium PF1169

Phe Lys Phe Ser Gly Pro Ser Phe Ser
10 15

Ser Leu Ala Thr Ile
25

coprobium PF1169

Ile Met Gly Thr Lys Thr Ser Cys Phe
10 15

Tyr Thr Asp Leu Leu Leu Arg Asp Pro
25 30

Cys Thr Asn Ala Gly Gln Ser Arg Ala
40 45

Tyr Phe Phe Asp Leu Lys Gly Pro Ser
60

coprobium PF1169

Ile Asp Lys Pro Glu Tyr Ser Gln Pro
10 15

Ala Leu Val Glu Leu Leu Glu Ser Phe
25 30

Val Gly His Ser Ser Gly Glu Ile Ala
40 45
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<213> ORGANISM:

<400> SEQUENCE:

Gln Pro Leu Cys

1

Ser Phe Gly Val

20

Ile Ala Ala Ala

35

Penicillium coprobium PF1169

127

Thr Ala Ile Gln Ile Ala Leu Val Glu Leu Leu Glu

5

10

15

Val Pro Lys Ala Val Val Gly His Ser Ser Gly Glu

Tyr

<210> SEQ ID NO 128

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Arg Leu
1

Ser Arg

Ala Gly

Ala Ala

50

Pro Phe
65

Gln Arg

Pro

Gly

Ser

35

Gly

Phe

Ile

Gly

Arg

20

Phe

Ala

Asn

Phe

86

Val

Penicillium

128

Asp

5

Gly

Tyr

His

Ile

Leu
85

<210> SEQ ID NO 129

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Gln Phe
1

Glu Ala

Glu Thr

Glu Gly
50

Lys His
65

Phe

Glu

Lys

35

Ser

Gly

His

Ala

20

Leu

Ala

Val

69

Val

Ala

His

Phe

Thr

70

Glu

Ser

Trp

Pro

Leu

55

Leu

Penicillium

129

Ala

5

Val

Phe

Gly

Ile

<210> SEQ ID NO 130

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Ala Gly Ile Pro

1

Val Gly Ser Phe

20

Glu Cys Val Pro

35

64

His

Ser

Val

Leu

Gly

Thr

Gly

Ala
55

Penicillium

130

Leu Ala Asn

5

Ser Ala Asp

Met Tyr Gln

25

coprobium PF1169

Thr

Ser

Asn

40

Thr

Gln

Pro

Pro

25

Ala

Glu

Glu

Glu

10

Val

Asp

Asp

Ala

Glu

Pro

Arg

Ile

Gln
75

Phe

Lys

Pro

Gly

60

Thr

coprobium PF1169

Thr

Ala

Ser

40

Ser

Gly
Leu
25

Ile

Leu

Thr
10
Phe

Lys

Ile

Gln

Pro

Thr

Gly

Ala

Asp

Val

Ser
60

coprobium PF1169

Ile Met Gly Thr Lys

10

Tyr Thr Asp Leu Leu

25

Cys Thr Asn Ala Gly

40

Trp

Asp

Gly

45

Leu

Met

Gly

Gly

Ile

45

Ser

Thr

Leu

Gln
45

30

Asp Leu Cys
15

Arg Phe Asn

Ser Phe Asn

Phe Asp Ala

Asp Pro Gln
80

Asp Pro Gln
15

Ser Asn Ile
30

Gly His Thr

Leu Ala Met

Ser Cys Phe
15

Arg Asp Pro
30

Ser Arg Ala
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Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 131

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 131

Leu Asp Asp Leu Ala Phe Thr
1 5

Trp Lys Ala Ala Val Val Gly
20

Leu Ala Gln Asn Ile Lys Pro
35

Gly Phe Val Phe Thr Gly Gln
50 55

Glu Leu Leu
65

<210> SEQ ID NO 132

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 132

Ala His Gly Thr Gly Thr Lys
1 5

Ile Ala Asp Val Phe
20

<210> SEQ ID NO 133

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 133

Lys Gly Gly Met Leu Ala Val
1 5

Ile Leu Asp Ala Met Arg Gly
20

Ser Glu Ser Ser Val Thr Leu
35

Leu Gln Thr Ala Leu Asp Lys
50 55

Val Asp Val Ala Tyr His Ser
65 70

<210> SEQ ID NO 1234

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 134

Leu Glu Asn Leu Glu Thr Ala
1 5

Glu Val Thr Gly Tyr Ala Asn
20

Pro Ala Asp Asp Leu Met Gly
35

Tyr Phe Phe Asp Leu Lys Gly Pro Ser
60

coprobium PF1169

Val Asn Glu Arg Arg Ser Ile Phe Pro
10 15

Asp Thr Met Glu Gly Leu Ala Ala Ser
25 30

Arg Ser Val Leu Arg Met Pro Thr Leu
40 45

Gly Ala Gln Trp Pro Gly Met Gly Lys
60

coprobium PF1169

Val Gly Asp Pro Met Glu Val Glu Ala
10 15

coprobium PF1169

Gly Ala Ser Ala Ser Asp Ile Gln Gln
10 15

Asn Lys Ala Val Ile Ala Cys Val Asn
25 30

Ser Gly Asp Leu Asp Val Ile Ala Asn
40 45

Glu Gly Ile Phe Thr Arg Lys Leu Lys
60

coprobium PF1169

Leu Ala Arg Asn Ala Pro Ile Tyr Ala
10 15

Tyr Ser Asp Ala Tyr Asp Ile Thr Ala
25 30

Arg Tyr Met Ser Ile Thr Lys Ala Ile
40 45
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Glu Gln Ala Gln Leu Asn Ile
50 55

Gly Thr Ser Thr Gln Leu Asn
65 70

<210> SEQ ID NO 135

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 135

Met Ala Met Lys Lys Ala Leu
1 5

Val Asp Tyr Val Asn Ala His
20

Ala Glu Asn Ala Ala Ile Lys
35

Asp Lys Ala Ala Asp
50

<210> SEQ ID NO 136

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 136

Gly Thr Gly Asn Gly Ser Ala
1 5

Phe Asp Leu Lys Gly Pro Ser
20

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 137

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 137

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Val Ala Ala Gly Thr Asn Leu

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr

65 70

<210> SEQ ID NO 138

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 138

Ile Gly Ser Ile Lys Pro Asn
1 5

Val Met Gly Phe Ile Lys Ala

Asn Glu Ile Asp Tyr Ile Asn Ala His
60

Asp Leu Asn Glu
75

coprobium PF1169

Lys Gln Ala Gln Leu Arg Pro Ser Ala
10 15

Ala Thr Ser Thr Ile Val Gly Asp Ala
25 30

Ala Leu Leu Leu Gly Ala Asp Gly Lys
40 45

coprobium PF1169

Met Ile Ser Asn Arg Ile Ser Trp Phe
10 15

Leu Ser Leu Asp Thr Ala Cys Ser Ser
25 30

coprobium PF1169

Thr Ala Cys Ser Ser Ser Leu Ile Ala
10 15

Leu Arg Ser Gly Glu Thr Asp Val Ala
25 30

Leu Leu Gly Pro Glu Gln Tyr Ile Ala
40 45

Ser Pro Asn Gly Arg Ser Arg Met Trp
60

Ala Arg Gly Asp Gly
75

coprobium PF1169

Ile Gly His Leu Glu Ala Gly Ala Gly
10 15

Ile Leu Ser Ile Gln Lys Gly Val Leu
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-continued
20 25 30
Ala Pro Gln Ala Asn Leu Thr Lys Leu Asn Ser Arg Ile Asp Trp Lys
35 40 45
Thr Ala Gly Val Lys Val Val Gln Glu Ala Thr Pro Trp Pro Ser Ser
50 55 60
Asp Ser Ile Arg Arg Ala Gly Val Cys Ser Tyr Gly Tyr Gly Gly Thr
65 70 75 80
Val Ser His Ala Val
85
<210> SEQ ID NO 139
<211> LENGTH: 57
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 139
Asn Ala Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp
1 5 10 15
Ala Pro Phe Phe Asn Ile Thr Leu Gln Glu Ala Gln Thr Met Asp Pro
20 25 30
Gln Gln Arg Ile Phe Leu Glu Cys Val Tyr Glu Ala Leu Glu Asn Gly
35 40 45
Gly Ile Pro Thr His Glu Ile Thr Gly
50 55
<210> SEQ ID NO 140
<211> LENGTH: 68
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 140
Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys Ala Asn Gly
1 5 10 15
Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys Pro Leu Ala
20 25 30
Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile Arg Gly Thr
35 40 45
Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val Pro Asn Gly
50 55 60
Ala Ala Gln Glu
65
<210> SEQ ID NO 141
<211> LENGTH: 37
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 141

Ser Phe Asp Ser Arg Ala Glu Gly Tyr Ala Arg Gly Glu Gly Val Gly

1

5

10

15

Thr Val Val Val Lys Pro Leu Ser Thr Ala Ile Arg Asp Gly Asp Thr

20

Ile Arg Ala Val Ile

35

<210> SEQ ID NO 142

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium coprobium PF1169

PRT

72

25

30
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-continued

<400> SEQUENCE: 142

Gly Ile Pro Ile Asp Thr Leu Pro Gly Ser Asn Thr Ala Val Tyr Ser
1 5 10 15

Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg Asp Ile Tyr
20 25 30

Asp Met Pro His Asn Ser Ala Thr Gly Asn Gly Arg Thr Met Leu Ala
35 40 45

Asn Arg Leu Ser Trp Phe Phe Asp Leu Gln Gly Pro Ser Ile Met Met
50 55 60

Asp Thr Ala Cys Ser Ser Ser Leu
65 70

<210> SEQ ID NO 143

<211> LENGTH: 83

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 143

Ala Gln Gln Ser Leu Ile Leu Ala Thr Tyr Ala Arg Ala Gly Leu Ser
1 5 10 15

Pro Gln Asn Asn Pro Glu Asp Arg Cys Gln Tyr Phe Glu Ala His Gly
20 25 30

Thr Gly Thr Gln Ala Gly Asp Pro Gln Glu Ala Ala Ala Ile Asn Ser
35 40 45

Ser Phe Phe Gly Pro Glu Ser Val Pro Asp Ser Thr Asp Arg Leu Tyr
50 55 60

Val Gly Ser Ile Lys Thr Ile Ile Gly His Thr Glu Ala Thr Ala Gly
65 70 75 80

Leu Ala Gly

<210> SEQ ID NO 144

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 144

Pro Leu Trp Arg Lys Ile Glu Thr Ala Pro Leu Asn Thr Gly Leu Thr
1 5 10 15

His Asp Val Glu Lys His Thr Leu Leu Gly Gln Arg Ile Pro Val Ala
20 25 30

Gly Thr Asp Thr Phe Val Tyr Thr Thr Arg Leu Asp Asn Glu Thr Lys

Pro Phe Pro Gly Ser His Pro Leu His Gly Thr Glu Ile Val Pro Ala
50 55 60

Ala Gly Leu Ile Asn

65

<210> SEQ ID NO 145

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 145

Ala Gly Ile Pro Leu Ala Asn Ile Met Gly Thr Lys Thr Ser Cys Phe
1 5 10 15

Val Gly Ser Phe Ser Ala Asp Tyr Thr Asp Leu Leu Leu Arg Asp Pro
20 25 30
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Glu Cys Val Pro Met Tyr Gln
35

Met Thr Ala Asn Arg Leu Ser
50 55

<210> SEQ ID NO 146

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 146

Gly Tyr Gly Arg Gly Glu Gly
1 5

Gln Asp Ala Ile Asn Asp Gly
20

Ser Gly Ala Asn Ser Asp Gly
35

Pro Lys Ala Gln Gln Ser Leu
50 55

Leu Ser Pro Gln Asn Asn Pro
65 70

<210> SEQ ID NO 147

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 147

Gly Thr Gly Asn Gly Ser Ala
1 5

Phe Asp Leu Lys Gly Pro Ser
20

Ser Leu Val Ala Leu His
35

<210> SEQ ID NO 148

<211> LENGTH: 53

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 148

Glu Ala Thr Ser Met Asp Ala
1 5

Tyr Glu Ala Leu Glu Asn Ala
20

Ser Asn Thr Gly Val Tyr Val
35

Met Gln Tyr Lys Asp
50

<210> SEQ ID NO 149

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 149

Gly Ser Leu Ile Asp Ile Glu
1 5

Cys Thr Asn Ala Gly Gln Ser Arg Ala
40 45

Tyr Phe Phe Asp Leu Lys Gly Pro Ser
60

coprobium PF1169

Val Ala Ser Val Val Leu Lys Arg Leu
10 15

Asp Pro Ile Glu Cys Val Ile Arg Ala
25 30

Arg Thr Met Gly Ile Thr Met Pro Asn
40 45

Ile Leu Ala Thr Tyr Ala Arg Ala Gly
60

Glu Asp Arg Cys Gln Tyr Phe Glu Ala
75 80

coprobium PF1169

Met Ile Ser Asn Arg Ile Ser Trp Phe
10 15

Leu Ser Leu Asp Thr Ala Cys Ser Ser
25 30

coprobium PF1169

Gln Gln Arg Lys Leu Leu Glu Val Thr
10 15

Gly Val Pro Leu Glu Thr Ile Gln Gly
25 30

Gly Asn Phe Thr Asn Asp Phe Leu Asn
40 45

coprobium PF1169

Glu Pro Ile Ile Pro Leu Ser Thr Met
10 15
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Arg Tyr Ile Gln Gly Ala Asp Ile Val Arg Ile Ser Asp Gly Ile Ala
20 25 30
Arg Thr Ser Arg Phe Arg Ser Leu Pro Arg Thr Lys Leu Arg Pro Val
35 40 45
Ser Asp Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu Ile
50 55 60
Thr Gly Gly Leu Gly Ile Leu Gly Leu Glu Val Ala Asp Phe Leu Val
65 70 75 80
Glu Lys
<210> SEQ ID NO 150
<211> LENGTH: 65
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 150
Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15
Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30
Phe Ala Ala Leu Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile
35 40 45
Tyr Leu Ala Gly Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Lys Val
50 55 60
Gly
65

<210> SEQ ID NO 151
<211> LENGTH: 78
<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (45)..(45)

<223> OTHER INFORMATION: Xaa can be

<400> SEQUENCE: 151

Gly Pro Arg Leu Leu Pro Arg
1 5

Gly Leu Gly Ile Leu Gly Leu
20

Gly Ala Arg Arg Val Leu Leu
35

Arg Thr Trp Asp Gln Val Ala
50 55

Ile Arg Leu Leu Glu Ser Arg
65 70

<210> SEQ ID NO 152

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 152

Gly Pro Ser Met Thr Ile Asp
1 5

Leu His Gln Ala Val Gln Ser
20

Pro

Glu

Ile

40

Thr

Gly

Glu

Val

25

Ser

Glu

Ala

any

Gly

10

Ala

Arg

Phe

Ser

naturally occurring

Thr Tyr

Asp Phe

Arg Ala

Gln Pro

60

Val Tyr
75

coprobium PF1169

Leu

Leu

Xaa

45

Ala

Val

Ile

Val

30

Pro

Ile

Leu

Thr

15

Glu

Pro

Thr

amino acid

Gly

Lys

Arg

Lys

Thr Ala Cys Ser Ser Ser Leu Ile Ala

10

15

Leu Arg Ser Gly Glu Thr Asp Val Ala

25

30
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Val Ala Ala Gly Thr Asn Leu
35

Glu Ser Lys Leu Lys Met Leu
50 55

Asp Lys Asp Ala Asp Gly Tyr
65 70

<210> SEQ ID NO 153

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 153

Asn Arg Ile Ser Tyr Phe Phe
1 5

Asp Thr Ala Cys Ser Ser Ser
20

Ser Leu Arg Asn Gly Glu
35

<210> SEQ ID NO 154

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 154

Gly Ser Gly Leu Thr Val Leu
1 5

Leu Arg Gly Pro Ser His Val
20

Tyr Ala Leu His Ser Ala Cys
35

Gly Ala Val Val Ala Ala Ala
50 55

Met Ile Ala Val Lys Ala Gly
65 70

<210> SEQ ID NO 155

<211> LENGTH: 57

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 155

Gln Leu Gly Thr Thr Cys Val
1 5

Ser Leu Gly Val Thr Pro Ser
20

Phe Ala Ala Leu Asn Ala Ala
35

Tyr Leu Ala Gly Arg Arg Ala
50 55

<210> SEQ ID NO 156

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 156

His Leu Asn Leu Met Gly Pro
1 5

Leu Leu Gly Pro Glu Gln Tyr Ile Ala

40

45

Ser Pro Asn Gly Arg Ser Arg Met Trp

60

Ala Arg Gly Asp Gly

75

coprobium PF1169

Asp Leu Arg Gly Pro Ser Ile Thr Ile

10

15

Leu Val Ala Leu His Tyr Ala Val Gln

25

30

coprobium PF1169

Ala

Val

Leu

40

Asn

Ile

Asn

Asp

25

Ala

Leu

Leu

Arg

Thr

Leu

Ile

Ser

Ile

Ala

Asp

Gln

Thr His Cys Phe Asp
15

Cys Ser Ser Ser Leu
30

Ser Arg Asp Cys Asp
45

Ser Pro Glu Gln Gln
60

coprobium PF1169

Gln

Phe

Gly

40

Gln

Met Ala Leu Thr Lys Tyr Trp Thr

10

15

Val Met Gly His Ser Leu Gly Glu

25

30

Val Leu Thr Ile Ser Asp Thr Ile

Leu

45

coprobium PF1169

Ser Thr Ala Val Asp Ala Ala Cys Ala

10

15
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-continued

Val Ala
20

Ser Ser Leu Ile His

Glu Ser Arg Val Ala Ile Val

35

Gly Leu Thr Leu

50

Arg Val Asp

55
Ser Ser Phe
65

Cys Lys Asp

70

Asp

<210> SEQ ID NO 157
<211> LENGTH: 81
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 157

Leu Lys Gly Thr Gly Gln

1 5

Gly

Pro Val Ala Ile Asn Ala Pro

Gln Val

35

Asp Lys Val Val Ser

Leu Asp Ala Ser

50

Asp Asp Trp

55
Val

Ser Glu

70

Arg Leu

65

Arg Gly

Ser

<210>
<211>
<212>
<213>

SEQ ID NO 158

LENGTH: 82

TYPE: PRT

ORGANISM: Penicillium
<400>

SEQUENCE: 158

Ile Met Gly Thr Lys Thr

1 5

Ser

Thr Leu Leu Leu

20

Tyr Asp Arg

Thr Asn Ala Gln Ser

35

Cys Gly

Phe
50

Tyr Phe Asp Leu Lys Gly

55
Val Ala
70

Ser Ser Leu Leu

65

Gly

Gly Asp

<210> SEQ ID NO 159

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 159

Gly Ser Gly Leu Thr Val Leu
1 5

Leu Arg Gly Pro Ser His Val
20

Tyr Ala Leu His Ser Ala Cys
35

His Gly Val Gln Ala Ile Lys Leu Gly

25

30

Gly Gly Val Asn Ala Leu Cys Gly Pro

40

45

Lys Ala Gly Ser Ile Ser Ser Asp Gly

Asp

60

coprobium PF1169

Met

Arg

Arg

40

Val

Asp

Leu

Ser

25

Leu

Thr

Arg

Gln

10

Val

Ile

His

Ile

Asn

Gln

Pro

Thr

Asp
75

Val

Val

Ser

Thr

60

Leu

coprobium PF1169

Cys

Asp

Arg

40

Pro

His

Phe

Pro

25

Ala

Ser

Leu

Val

10

Glu

Met

Val

Ala

Gly

Cys

Thr

Thr

Cys
75

Ser

Val

Ala

Val

60

Gln

coprobium PF1169

Ala Asn Arg Ile Thr

10

Val Asp Thr Ala Cys

25

Phe Gly Pro Leu Asn

40

Val

Val

Glu

45

Ala

Ala

Phe

Pro

Asn

45

Asp

Ser

His

Ser

Ser
45

Leu

Val

Ala

Tyr

Ala

Ser

Met

30

Arg

Thr

Leu

Cys

Ser
30

Arg

Arg Val

15

Gln Gln

Ser Val

Trp Asp

Val Lys

80

Ala Asp

Tyr Gln
Leu Ser
Ala Cys

Thr
80

Arg

Phe Asp
15

Ser Leu

Agsp Cys
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Asp Gly Ala Val Val Ala Ala
50 55

Gln Met Ile Ala Val Lys Arg
65 70

<210> SEQ ID NO 160

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 160

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 161

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 161

Gln Leu Gly Thr Thr Cys Val
1 5

Ser Leu Gly Val Thr Pro Ser
20

Phe Ala Ala Leu Asn Ala Ala
35

Tyr Leu Ala Gly Arg Arg Ala
50 55

<210> SEQ ID NO 162

<211> LENGTH: 60

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 162

Ile Ala Pro Asn Ile His Phe
1 5

Asn Glu Ala Asn Leu His Val
20

Gly Arg Pro Glu Arg Ile Ser
35

Asn Ala His Ala Ile Leu Glu

<210> SEQ ID NO 163

<211> LENGTH: 34

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<400> SEQUENCE: 163

Gly Leu Val Asn Ile Leu Arg
1 5

Val Gly His Ser Ser Gly Glu
20

Ile Ser

<210> SEQ ID NO 164

Ala Asn Leu Ile Gln Ser Pro
60

Asp Ser Ile Ala
75

coprobium PF1169

Arg Arg Ala Ser Val Asn Ser
10

Cys Val Leu Asp Asp
25

coprobium PF1169

Gln Met Ala Leu Thr Lys Tyr
10

Phe Val Met Gly His Ser Leu
25 30

Gly Val Leu Thr Ile Ser Asp

Gln Leu Leu Thr Glu Gln Ile
60

coprobium PF1169

Lys Met Pro Asn Pro Gln Ile
10

Pro Leu Glu Pro Thr Pro Trp
25 30

Val Asn Ser Phe Gly Ile Gly
40 45

Ser Ala Ser Thr Val

coprobium PF1169

Ser Trp Gly Ile Glu Pro Ser
10

Glu Gln

Phe Gly
15

Trp Thr
15
Gly Glu

Thr Ile

Glu Gly

Pro Phe
15

Pro Ala

Gly Ser

Thr Val
15

Ile Val Ala Ala Tyr Thr Ala Arg Ala

25 30
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<211> LENGTH: 51
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 164

Pro Trp Pro Ser Glu Gly Leu
1 5

Phe Gly Gly Ser Asn Thr His
20

Met Gln Gln Arg Gly Leu Thr
35

Gly Ile Leu
50

<210> SEQ ID NO 165

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

coprobium PF1169

Arg Arg Ile Ser Val Asn Ser Phe
10 15

Val Ile Leu Asp Asp Ala Leu His
25 30

Gly Asn His Cys Thr Ala Arg Leu
40 45

coprobium PF1169

<223> OTHER INFORMATION: Xaa can be any naturally occurring

<400> SEQUENCE: 165

Ile Gly His Thr Xaa Gly Ser
1 5

Ser Leu Ala Met Lys His Gly
20

Gln Leu Ser Glu Lys Val Ala
35

Thr Glu Pro Val Pro Trp Pro
50 55

Ala Ser Ile Asn Ser Phe Gly
65 70

<210> SEQ ID NO 166

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 166

Gly Ser Asn Thr Ala Val Tyr
1 5

Leu Leu Ser Thr Arg Asp Ile
20

Gly Asn Gly Arg Thr Met Leu
Leu Gln Gly Pro Ser Ile Met
50 55

Thr Ala Val His Leu Ala Ala
65 70

<210> SEQ ID NO 167

<211> LENGTH: 85

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 167

Asp Ala Gln Phe Phe Gly Thr
1 5

Ala Gly Leu Ala Ser Leu Ile Gly
10 15

Val Ile Pro Pro Asn Leu His Phe
25 30

Pro Phe Tyr Thr His Leu Asn Ile
40 45

Asn Ser Thr Ser Ser Gln Val Lys
60

coprobium PF1169

Ser Gly Ser Met Thr Asn Asp Tyr
10 15

Tyr Asp Met Pro His Asn Ser Ala
25 30

Ala Asn Arg Leu Ser Trp Phe Phe
Met Asp Thr Ala Cys Ser Ser Ser
60

Gln Ser Leu

coprobium PF1169

Lys Pro Val Glu Ala Asn Ser Ile
10 15

Gly

Tyr

Pro

amino acid

Ser

Gly

Pro

Arg

Glu

Thr

Asp

Leu

Asp
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Pro

Ser

Gln
65

Ser

Gln

Gly

Gly

50

Asn

Asn

Gln

Ile

35

Leu

Phe

Arg

Arg

Pro

Met

Pro

Val

Leu Leu

Met Glu

Thr Asn

Thr Tyr

70

Ser

<210> SEQ ID NO 168

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Val Val Ala Cys

1

Val Asp Tyr Ile

20

Phe Ala Arg Lys

35

Glu Glu Leu Val

<210>
<211>
<212>
<213>

<400>

Phe
1
Asp

Gly

Asp

50

Tyr

Ile

Arg

Thr
50

Gly

Asp

Ile

35

Ala

PRT

SEQUENCE :

Met
Thr
20

Asn

Cys

56

60

Leu

Arg

Asp

55

Phe

Penicillium

168

Val Asn
5

Asn Gln

Leu Arg

Gly Val

SEQ ID NO 169
LENGTH:
TYPE :
ORGANISM:

Ser

Leu

Ile

Val
55

Penicillium

169

Thr Ser
5

Tyr Phe

Tyr Tyr

Ser Ser

<210> SEQ ID NO 170

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Val

1

Arg

Ser

Ala

Ala

Val

Phe

Leu
50

Ile

Leu

Asp

35

Val

Val

Asp

20

Asp

Thr

53

Asp

Ile

Phe

Ser
55

Penicillium

170

Gly Gly
5

Lys Ala

Asp Ala

Lys

<210> SEQ ID NO 171

<211> LENGTH:

<212> TYPE:

PRT

40

Val

Gly

His

Glu
Leu
40

Tyr

Ala

Thr

25

Gln

Ala

Ser

Val

Gly

Asp

Gly

Tyr Glu

Ser Asn

Met Leu
60

Thr Ala
75

coprobium PF1169

Pro

Glu

Asp

40

Gly

Ala
Ala
25

Thr

Asp

Ser
10
Arg

Ala

Ala

Thr Thr

Leu Gln

Tyr His

Ile Ser
60

coprobium PF1169

Asp

Pro

Lys

40

Leu

Tyr Arg Glu Val

10

Gly Gly Asn Arg

25

Phe Ser Gly Pro

coprobium PF1169

Asn Ala Leu Cys Gly

10

Ala Ile Ser Ser Asp

25

Gly Tyr Ala Arg Gly

40

Gly Leu Glu
30

Thr Ala Val
45

Gly Arg Asp

Arg Ser Ile

Leu Ser Gly
15

Gln Asp Gly
30

Ser Pro His
45

Asn Ser Gly
15

Ala Phe Thr
30

Thr

Tyr

Met

Leu
80

Asp

His

Met

Gln

Pro

Ser Val Ser Val

45

Pro Gly Leu
15

Gly Ser Cys
30

Glu Gly Ala

Thr

Lys

Gly
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<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 171

Gln Leu Gly Thr Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr
1 5 10 15

Ser Leu Gly Val Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu
20 25 30

Phe Ala Ala Leu Asn Ala Ala Gly
35 40

<210> SEQ ID NO 172

<211> LENGTH: 69

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 172

Arg Glu Trp Met Thr Ala Glu Gly Lys Asp His Asn Leu Ser Asp Ile
1 5 10 15

Leu Thr Thr Leu Ala Thr Arg Arg Asp His His Asp Tyr Arg Ala Ala
20 25 30

Leu Val Val Asp Asp Asn Arg Asp Ala Glu Leu Ala Leu Gln Ala Leu
35 40 45

Glu His Gly Val Asp Gln Thr Phe Thr Thr Gln Ser Arg Val Phe Gly
50 55 60

Ala Asp Ile Ser Lys
65

<210> SEQ ID NO 173

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 173

Pro Trp Pro Ser Glu Gly Leu Arg Arg Ile Ser Val Asn Ser Phe Gly
1 5 10 15

Phe Gly Gly Ser Asn Thr His Val Ile Leu Asp Asp Ala Leu His Tyr
20 25 30

Met Gln Gln Arg Gly Leu Thr Gly Asn His Cys Thr Ala Arg Leu Pro
35 40 45

Gly Ile Leu
50

<210> SEQ ID NO 174

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 174

Phe Val Glu Met His Gly Thr Gly Thr Lys Ala Gly Asp Pro Val Glu
1 5 10 15

Ala Ala Ala Val His Ala Ala Leu Gly Lys Asn Arg Thr Leu Arg Asn
20 25 30

Pro Leu Tyr Ile Gly Ser Val Lys Ser Asn Ile Gly His Leu Glu Gly
Ala Ser Gly Ile Val Ala Val Ile Lys Ala Ala Met Met Leu Asp Arg
50 55 60

Asp Leu Met Leu Pro Asn Ala
65 70
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<210> SEQ ID NO 175
<211> LENGTH: 41
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 175

Leu Ala Ile Val Gly Met Ala
1 5

Pro Gln Glu Leu
20

Trp Glu Leu

Glu Ile Pro Pro
35

Glu Arg Phe

<210> SEQ ID NO 176
<211> LENGTH: 64
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 176

Leu Gly Thr Thr Cys Val
1 5
Thr Pro Ser

Leu Gly Val

20
Phe

Ala Ala Leu

35

Asn Ala Ala

Ala
55

Leu
50

Tyr Ala Gly Arg Arg

<210> SEQ ID NO 177
<211> LENGTH: 74
<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 177

Gly Ala Ser Val Tyr Val Leu

1 5

Val Glu Gln Leu Ser Thr Ala

20
Gln Val
35

Gly Val His Ala Ala

Gln Thr

50

Thr Gln Glu Ala Phe

55
Ala Ala Leu His Glu

Gly Leu

<210> SEQ ID NO 178
<211> LENGTH: 72
<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 178

Gly Leu Val Asn Ile Leu
1 5

Arg

His Ser Glu

20

Val Gly Ser Gly

Ile Ser Met Arg Thr Ala Ile

35

Ala Gln
50

Leu
55

Pro Leu Glu Gly

coprobium PF1169

Cys Arg Leu Pro Gly Gln Ile Thr Thr

10

Cys

25
Asn Pro
40

coprobium PF1169

Gln Ala Leu

10

Met Thr

Phe Val

25

Met Gly His

Gly Val Leu Thr Ile

40

Gln Leu Leu Thr Glu

coprobium PF1169

Ala Leu Asp Ile Thr

10

Leu Asp Arg Leu Ala

Gly Val Asn

40

Leu Asp

Val Leu Ala

60

Asn Arg

Pro Phe Pro

coprobium PF1169

Ser Trp Gly Ile Glu

10
Ile Val
25

Ala Ala Tyr

Ile
40

Leu Ala Tyr Tyr

Ala Met Val Ala

60

Gly

Lys

Ser

Ser

45

Gln

Lys

Leu

Glu

45

Pro

Pro

Thr

Arg

45

Val

30

Tyr
Leu
30

Asp

Ile

Pro
Pro
30

Leu

Lys

Ser
Ala
30

Gly

Gly

15

Ser Arg Gly Arg Ser Ala Trp Ser

Trp Thr

15

Gly Glu

Thr Ile

Glu Gly

Asp Ala

15

Ser Val

Val Met

Ile Ala

Thr
15

Val
Arg Ala
Val

Lys

Leu Ser
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Pro Asp Glu Val Ala Gln Tyr
65 70

<210> SEQ ID NO 179

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 179

Gly Arg Phe Leu Ser Ser Asp
1 5

Ala Asn Gly Tyr Ala Arg Gly
20

Pro Leu Ala Lys Ala Leu His
35

Arg Gly Thr Gly Ser Asn Gln
50 55

Pro Asn Gly Ala Ala Gln
65 70

<210> SEQ ID NO 180

<211> LENGTH: 51

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 180

Ser Ser Phe Leu Thr Ser Thr
1 5

Gln Gly Gly Thr Gly Gln Val
20

Glu Phe Leu Glu Ala Ala Asn
35

Val Thr Ser
50

<210> SEQ ID NO 181

<211> LENGTH: 64

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 181

Leu Leu Gly Leu Arg Leu Lys
1 5

Ala Ala His Arg Val Leu Pro
20

Asn Tyr Trp Ile Pro Tyr Thr
35

Pro Ala Ala Pro Val Ala Glu
50 55

<210> SEQ ID NO 182

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 182

Ser Phe Arg Arg Gln Glu Asp
1 5

Ser Thr Leu Tyr Leu Ala Gly

Met

coprobium PF1169

Gly Arg Cys His Thr Phe Asp Glu Lys
10 15

Glu Ala Val Gly Cys Leu Ile Leu Lys
25 30

Asp Gln Asn Lys Ile Arg Ala Val Ile
40 45

Asp Gly Arg Thr Ala Gly Ile Thr Val
60

coprobium PF1169

Val Gln Gln Ile Val Glu Glu Thr Ile
10 15

Val Met Glu Ser Asp Leu Met Gln Thr
25 30

Gly His Arg Met Asn Asp Cys Gly Val
40 45

coprobium PF1169

Trp Lys Glu Tyr His Gln Asp Phe Asn
10 15

Leu Pro Ser Tyr Lys Trp Asp Leu Lys
25 30

Asn Asn Phe Cys Leu Leu Lys Gly Ala
40 45

Ala Thr Pro Ile Ser Val Phe Leu Ser
60

coprobium PF1169

Thr Trp Lys Val Leu Ser Asn Ala Thr
10 15

Ile Glu Ile
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20

<210> SEQ ID NO 183

<211> LENGTH: 65

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 183

Ala Gly Gly Asn Thr Thr Val
1 5

Arg Ser Gly Ser Asp Pro Arg
20

Lys Ser Lys Val Ser Leu Arg
35

Leu Asp Thr His Pro Asp Val
50 55

Thr
65

<210> SEQ ID NO 184

<211> LENGTH: 96

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 184

Phe Asp Ala Ala Phe Phe Asn
1 5

Asp Pro Met Gln Arg Leu Ala
20

Arg Ala Gly Tyr Val Ala Asn
35

Ile Gly Thr Phe Tyr Gly Gln
50 55

Thr Ala Gln Glu Ile Ser Thr
65 70

Phe Gly Pro Gly Arg Ile Asn

<210> SEQ ID NO 185

<211> LENGTH: 58

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 185

Phe Leu Gln Ile Ser Gly Pro
1 5

Ser Ser Leu Ala Thr Ile Gln
20

Leu Asn Arg Gln Leu Thr Ile
35

Glu Thr Asp Thr Val Val Ala
50 55

<210> SEQ ID NO 186

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 186

25

coprobium PF1169

Ala Leu Glu Asp Ala Pro Ile Arg Thr
10 15

Ser Leu His Pro Ile Ala Ile Ser Ala
25 30

Gly Asn Leu Glu Asn Leu Leu Ala Tyr
40 45

Ser Leu Ser Asp Leu Ser Tyr Thr Thr
60

coprobium PF1169

Met Ser Pro Arg Glu Ala Gln Gln Thr
10 15

Ile Val Thr Ala Tyr Glu Ala Leu Glu
Arg Thr Ala Ala Thr Asn Leu His Arg
40 45

Ala Ser Asp Asp Tyr Arg Glu Val Asn
60

Tyr Phe Ile Pro Gly Gly Cys Arg Ala
75 80

Tyr Phe Phe Lys Phe Leu Gly Pro Ala
90 95

coprobium PF1169

Ser Phe Ser Ile Asp Thr Ala Cys Ser
10 15

Val Cys Thr His Leu Phe His Val His
25 30

Ala Ala Cys Thr Ser Leu Trp Asn Gly
40 45

Gly Gly Met

coprobium PF1169
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Val Tyr Ser Gly Ser Met Thr
1 5

Asp Ile Tyr Asp Met Pro His
20

Met Leu Ala Asn Arg Leu Ser
35

Ile Met Met Asp Thr Ala Cys
50 55

<210> SEQ ID NO 187

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 187

Leu Phe Leu Phe Pro Asp Gly
1 5

Ile Pro Gly Ile Ser Pro Asp
20

<210> SEQ ID NO 188

<211> LENGTH: 26

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 188

Ala Lys His Pro Pro Ala Thr
1 5

Thr Ala Thr Gln Ser Phe Ile
20

<210> SEQ ID NO 189

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 189

Gly Asn Gly Ser Ala Met Ile
1 5

Leu Lys Gly Pro Ser Leu Ser
20

Val Ala Leu His Leu Ala
35

<210> SEQ ID NO 190

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 190

Ala Ile His His Gly Val Gln
1 5

Ala Ile Val Gly Gly Val Asn
20

Val Leu Asp Lys Ala Gly Ala
35

Phe Asp Asp Asp Ala His Gly
50 55

Leu Val Leu Lys Ser Leu His
65 70

Asn Asp
Asn Ser
25

Trp Phe
40

Ser Ser

Tyr
10
Ala

Phe

Ser

Glu Leu Leu Ser Thr Arg
15

Thr Gly Asn Gly Arg Thr
30

Asp Leu Gln Gly Pro Ser
45

Leu

coprobium PF1169

Ser Gly Ser Ala Thr Ser Tyr Ala Thr

10

15

Val Cys Val Tyr Gly Leu Asn Cys

25

30

coprobium PF1169

Ser Ile Leu Leu Gln Gly Asn Pro Lys

Phe Val
25

10

Pro

15

coprobium PF1169

Ser Asn Arg Ile Ser Trp Phe Phe Asp

10

15

Leu Asp Thr Ala Cys Ser Ser Ser Leu

25

30

coprobium PF1169

Ala Ile
Ala Leu
25

Ile Ser
40

Tyr Ala

Gln Ala

Lys

10

Cys

Ser

Arg

Leu

Leu Gly Glu Ser Arg Val
15

Gly Pro Gly Leu Thr Arg
30

Asp Gly Ser Cys Lys Ser

45

Gly Glu Gly Ala Gly Ala
60

Leu Asp
75
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-continued
<210> SEQ ID NO 191
<211> LENGTH: 65
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 191
Val Trp Ile Glu Ile Gly Pro His Pro Val Cys Leu Gly Phe Val Lys
1 5 10 15
Ala Thr Leu Glu Ser Val Ala Val Ala Val Pro Ser Leu Arg Arg Gly
20 25 30
Glu Asn Ala Trp Cys Thr Leu Ala Gln Ser Leu Thr Thr Leu His Asn
35 40 45
Ala Gly Val Pro Val Gly Trp Ser Glu Phe His Arg Pro Phe Glu Arg
50 55 60
Ala
65
<210> SEQ ID NO 192
<211> LENGTH: 53
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 192
Thr Ser Asp Asp Tyr Arg Glu Val Asn Ser Gly Gln Asp Ile Asp Thr
1 5 10 15
Tyr Phe Ile Pro Gly Gly Asn Arg Ala Phe Thr Pro Gly Arg Ile Asn
20 25 30
Tyr Tyr Phe Lys Phe Ser Gly Pro Ser Val Ser Val Asp Thr Ala Cys
35 40 45

Ser Ser Ser Leu Ala
50

<210> SEQ ID NO 193

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 193

Val Asp Thr Ala Cys Ser Ser
1 5

Phe Gly Pro Leu Asn Ser Arg
20

Ala Asn Leu Ile Gln Ser Pro
35

<210> SEQ ID NO 194

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 194

Met Leu Ala Val Gly Ala Ser
1 5

Ala Met Arg Gly Asn Lys Ala
20

Ser Val Thr Leu Ser Gly Asp
35

Ala Leu Asp Lys Glu Gly Ile

coprobium PF1169

Ser Leu Tyr Ala Leu His Ser Ala Cys

10

15

Asp Cys Asp Gly Ala Val Val Ala Ala

Glu
40

25

coprobium PF1169

Ala

Val

Leu

40

Phe

Ser

Ile

25

Asp

Thr

Asp Ile Gln
10
Ala Cys Val

Val Ile Ala

Arg Lys Leu

Gln

Asn

Asn

45

Lys

30

Ile

Ser

30

Leu

Val

Leu Asp
15
Glu Ser

Gln Thr

Asp Val
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-continued
50 55 60
Ala Tyr His Ser
65
<210> SEQ ID NO 195
<211> LENGTH: 62
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 195
Phe Leu Asp Asp Leu Ala Phe Thr Val Asn Glu Arg Arg Ser Ile Phe
1 5 10 15
Pro Trp Lys Ala Ala Val Val Gly Asp Thr Met Glu Gly Leu Ala Ala
20 25 30
Ser Leu Ala Gln Asn Ile Lys Pro Arg Ser Val Leu Arg Met Pro Thr
35 40 45
Leu Gly Phe Val Phe Thr Gly Gln Gly Ala Gln Trp Pro Gly
50 55 60
<210> SEQ ID NO 196
<211> LENGTH: 76
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 196
Gly Pro Ser Met Thr Ile Asp Thr Ala Cys Ser Ser Ser Leu Ile Ala
1 5 10 15
Leu His Gln Ala Val Gln Ser Leu Arg Ser Gly Glu Thr Asp Val Ala
20 25 30
Val Ala Ala Gly Thr Asn Leu Leu Leu Gly Pro Glu Gln Tyr Ile Ala
35 40 45
Glu Ser Lys Leu Lys Met Leu Ser Pro Asn Gly Arg Ser Arg Met Trp
50 55 60
Asp Lys Asp Ala Asp Gly Tyr Ala Arg Gly Asp Gly
65 70 75
<210> SEQ ID NO 197
<211> LENGTH: 79
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 197
Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15
Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30
Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45
Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile Tyr Leu Ala Gly
50 55 60
Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His

65 70

<210> SEQ ID NO 198

<211> LENGTH: 40

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 198

75

coprobium PF1169
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-continued

Phe Asn Leu Lys Gly Ile Ser Gln Ser Ile Ala Ser Ala Cys Ala Thr
1 5 10 15

Ser Ala Asp Ala Ile Gly Tyr Ala Phe His Leu Ile Ala Ala Gly Lys
20 25 30

Gln Asp Leu Met Leu Ala Gly Gly
35 40

<210> SEQ ID NO 199

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 199

Gly Arg Phe Leu Ser Ser Asp Gly Arg Cys His Thr Phe Asp Glu Lys
1 5 10 15

Ala Asn Gly Tyr Ala Arg Gly Glu Ala Val Gly Cys Leu Ile Leu Lys
20 25 30

Pro Leu Ala Lys Ala Leu His Asp Gln Asn Lys Ile Arg Ala Val Ile

Arg Gly Thr Gly Ser Asn Gln Asp Gly Arg Thr Ala Gly Ile Thr Val
50 55 60

Pro Asn Gly Ala Ala Gln

65 70

<210> SEQ ID NO 200

<211> LENGTH: 284

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 200

Leu Ser Val Lys Arg Val Gly Ile His Asp Asp Phe Phe Glu Leu Gly
1 5 10 15

Gly His Ser Leu Leu Ala Val Lys Leu Val Asn His Leu Lys Lys Val
20 25 30

Phe Gly Thr Glu Leu Ser Val Ala Leu Leu Ala Gln Tyr Ser Thr Val
35 40 45

Glu Ser Leu Gly Glu Ile Ile Arg Glu Asn Lys Glu Ile Lys Pro Ser
50 55 60

Ile Val Ile Glu Leu Arg Ser Gly Thr Tyr Glu Gln Pro Leu Trp Leu
65 70 75 80

Phe His Pro Ile Gly Gly Ser Thr Phe Cys Tyr Met Glu Leu Ser Arg
85 90 95

His Leu Asn Pro Asn Arg Thr Leu Arg Ala Ile Gln Ser Pro Gly Leu
100 105 110

Ile Glu Ala Asp Ala Ala Glu Val Ala Ile Glu Glu Met Ala Thr Leu
115 120 125

Tyr Ile Ala Glu Met Gln Lys Met Gln Pro Gln Gly Pro Tyr Phe Leu
130 135 140

Gly Gly Trp Cys Phe Gly Gly Ala Ile Ala Tyr Glu Ile Ser Arg Gln
145 150 155 160

Leu Arg Gln Met Gly Gln Gln Val Thr Gly Ile Val Met Ile Asp Thr
165 170 175

Arg Ala Pro Ile Pro Glu Asn Val Pro Glu Asp Ala Asp Asp Ala Met
180 185 190

Leu Leu Ser Trp Phe Ala Arg Asp Leu Ala Val Pro Tyr Gly Lys Lys
195 200 205
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Leu Thr Ile Ser Ala Gln Tyr Leu Arg Glu Leu Ser Pro Asp His Met
210 215 220
Phe Asp His Val Leu Lys Glu Ala Lys Ala Ile Asn Val Ile Pro Leu
225 230 235 240
Asp Ala Asn Pro Ser Asp Phe Arg Leu Tyr Phe Asp Thr Tyr Leu Ala
245 250 255
Asn Gly Val Ala Leu Gln Thr Tyr Phe Pro Glu Pro Glu Asp Phe Pro
260 265 270
Ile Leu Leu Val Lys Ala Lys Asp Glu Ser Glu Asp
275 280
<210> SEQ ID NO 201
<211> LENGTH: 73
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 201
Pro Met Asn Lys Asp Lys Val Tyr Trp Ser Ala Ile Ile Arg Thr Leu
1 5 10 15
Val Ala Lys Glu Met Arg Val Glu Pro Glu Thr Ile Asp Pro Glu Gln
20 25 30
Lys Phe Thr Thr Tyr Gly Leu Asp Ser Ile Val Ala Leu Ser Val Ser
35 40 45
Gly Asp Leu Glu Asp Leu Thr Lys Leu Glu Leu Glu Pro Thr Leu Leu
50 55 60
Trp Asp Tyr Pro Thr Ile Asn Ala Leu
65 70
<210> SEQ ID NO 202
<211> LENGTH: 63
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 202
Gly Ser Leu Ile Asp Ile Glu Glu Pro Ile Ile Pro Leu Ser Thr Met
1 5 10 15
Arg Tyr Ile Gln Gly Ala Asp Ile Val Arg Ile Ser Asp Gly Ile Ala
20 25 30
Arg Thr Ser Arg Phe Arg Ser Leu Pro Arg Thr Lys Leu Arg Pro Val
35 40 45
Ser Asp Gly Pro Arg Leu Leu Pro Arg Pro Glu Gly Thr Tyr Leu
50 55 60
<210> SEQ ID NO 203
<211> LENGTH: 69
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 203
Leu Glu Val Val Trp Glu Cys Leu Glu Asn Ser Gly Glu Thr Gln Trp
1 5 10 15
Arg Gly Lys Glu Ile Gly Cys Phe Val Gly Val Phe Gly Glu Asp Trp
20 25 30
Leu Glu Met Ser His Lys Asp Pro Gln His Leu Asn Gln Met Phe Pro
35 40 45
Ile Ala Thr Gly Gly Phe Ala Leu Ala Asn Gln Val Ser Tyr Arg Phe
50 55 60

Asp Leu Thr Gly Pro
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65
<210> SEQ ID NO 204
<211> LENGTH: 96
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 204
Phe Asp Ala Ala Phe Phe Asn Met Ser Pro Arg Glu Ala Gln Gln Thr
1 5 10 15
Asp Pro Met Gln Arg Leu Ala Ile Val Thr Ala Tyr Glu Ala Leu Glu
20 25 30
Arg Ala Gly Tyr Val Ala Asn Arg Thr Ala Ala Thr Asn Leu His Arg
35 40 45
Ile Gly Thr Phe Tyr Gly Gln Ala Ser Asp Asp Tyr Arg Glu Val Asn
50 55 60
Thr Ala Gln Glu Ile Ser Thr Tyr Phe Ile Pro Gly Gly Cys Arg Ala
65 70 75 80
Phe Gly Pro Gly Arg Ile Asn Tyr Phe Phe Lys Phe Leu Gly Pro Ala
85 90 95
<210> SEQ ID NO 205
<211> LENGTH: 58
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 205
Phe Leu Gln Ile Ser Gly Pro Ser Phe Ser Ile Asp Thr Ala Cys Ser
1 5 10 15
Ser Ser Leu Ala Thr Ile Gln Val Cys Thr His Leu Phe His Val His
20 25 30
Leu Asn Arg Gln Leu Thr Ile Ala Ala Cys Thr Ser Leu Trp Asn Gly
35 40 45
Glu Thr Asp Thr Val Val Ala Gly Gly Met
50 55
<210> SEQ ID NO 206
<211> LENGTH: 52
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 206
Glu Leu Arg His Gly Lys Asn Ile Asp Lys Pro Glu Tyr Ser Gln Pro
1 5 10 15
Leu Cys Thr Ala Ile Gln Ile Ala Leu Val Glu Leu Leu Glu Ser Phe
20 25 30
Gly Val Val Pro Lys Ala Val Val Gly His Ser Ser Gly Glu Ile Ala
35 40 45
Ala Ala Tyr Val
50
<210> SEQ ID NO 207
<211> LENGTH: 59
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 207

Val Tyr Ser Gly Ser Met Thr Asn Asp Tyr Glu Leu Leu Ser Thr Arg

1

5

10

15
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Asp Ile Tyr Asp Met Pro His
20

Met Leu Ala Asn Arg Leu Ser
35

Ile Met Met Asp Thr Ala Cys
50 55

<210> SEQ ID NO 208

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 208

Pro Trp Pro Thr Thr Gly Leu
1 5

Tyr Gly Gly Thr Asn Ala His
20

<210> SEQ ID NO 209

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 209

Lys Ala Ser Leu Ser Leu Gln
1 5

Met Gln His Leu Asn Pro Lys
20

Val Pro Thr Glu Cys Ile Pro
35

Arg Arg Ala Ser Val Asn Ser
50 55

Val Val Leu Glu Ser Tyr Thr
65 70

<210> SEQ ID NO 210

<211> LENGTH: 80

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 210

Leu Lys Gly Thr Gly Gly Gln
1 5

Pro Val Ala Ile Asn Ala Pro
Asp Gln Val Lys Val Val Ser
35

Leu Asp Asp Asp Ala Ser Trp
50 55

Arg Arg Val Leu Gly Ser Glu
65 70

<210> SEQ ID NO 211

<211> LENGTH: 38

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 211

Gly Asn Gly Ser Ala Met Ile
1 5

Asn Ser Ala Thr Gly Asn Gly Arg Thr

25

30

Trp Phe Phe Asp Leu Gln Gly Pro Ser

40

Ser Ser Ser Leu

coprobium PF1169

45

Arg Arg Ala Ser Val Asn Ser Phe Gly

10

Cys Val Leu Asp Asp
25

coprobium PF1169

His Gly Met Ile Ala
10

Ile Lys Pro Phe Ala
25

Trp Pro Ala Val Pro
40

Phe Gly Phe Gly Gly
60

coprobium PF1169

Met Leu Gln Asn Val
10

Arg Ser Val Gln Val
25

Arg Leu Ile Pro Ser
40

Val Thr His Thr Thr
60

Asp Arg Ile Asp Leu
75

coprobium PF1169

Pro

Ala

Asp

45

Ala

Val

Val

Glu

45

Ala

Ala

Asn
Lys
30

Gly

Asn

Leu

Val

Ala

Tyr

Ala

15

Leu
15
Leu

Cys

Val

Arg

15

Gln

Ser

Trp

Val

Leu

Ser

Pro

His

Val

Gln

Val

Asp

Lys
80

Ser Asn Arg Ile Ser Trp Phe Phe Asp

10

15
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Leu Lys Gly Pro Ser Leu Ser Leu Asp Thr Ala Cys Ser Ser Ser Leu

20

Val Ala Leu His Leu Ala

35

<210> SEQ ID NO 212

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Ala
1

Ala

Phe

Leu
65

<210>
<211>
<212>
<213>

<400>

Arg

1

Leu

Leu

Glu

Ala
65

Ile

Ile

Leu

Asp

Val

Glu

Thr

Val

His

Asp

His

Val

Asp

35

Asp

Leu

Trp

Thr

Val

35

Gly

Ile

His

Gly

20

Lys

Asp

Lys

PRT

SEQUENCE :

Met

Leu

20

Asp

Val

Ser

76

69

212

Gly Val

5

Gly Val

Ala Gly

Ala His

Ser Leu
70

SEQ ID NO 213
LENGTH:
TYPE:
ORGANISM: Penicillium

213

Thr Ala

5

Ala Thr

Asp Asn

Asp Gln

Lys

<210> SEQ ID NO 214

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Thr
1

Tyr

Tyr

Ser

Phe

Tyr

Ser
50

Asp

Ile

Phe
35

Ser

Asp

Pro
20

Lys

Leu

53

214

Tyr Arg
5

Gly Gly
Phe Ser

Ala

<210> SEQ ID NO 215

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium coprobium PF1169

PRT

63

Gln

Asn

Ala

Gly

His

Glu

Arg

Arg

Thr
55

Glu

Asn

Gly

25

coprobium PF1169

Ala

Ala

Ile

40

Tyr

Gln

Ile

Leu

25

Ser

Ala

Ala

Lys Leu

10

Cys Gly

Ser Asp

Arg Gly

Leu Leu
75

Gly

Pro

Gly

Glu

60

Asp

coprobium PF1169

Gly

Arg

Asp

40

Phe

Lys
Asp
25

Ala

Thr

Asp His
10
His His

Glu Leu

Thr Gln

Asn

Asp

Ala

Ser

coprobium PF1169

Val Asn Ser Gly Gln

10

Arg Ala Phe Thr Pro

25

Pro Ser Val Ser Val

40

Glu

Gly

Ser

45

Gly

Leu

Tyr

Leu

45

Arg

Asp

Gly

Asp
45

30

Ser Arg Val
15

Leu Thr Arg
30

Cys Lys Ser

Ala Gly Ala

Ser Asp Ile
15

Arg Ala Ala
30

Gln Ala Leu

Val Phe Gly

Ile Asp Thr
15

Arg Ile Asn
30

Thr Ala Cys
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150

<400> SEQUENCE: 215

Ala Gly Ile Pro Leu Ala Asn Ile Met Gly Thr Lys Thr Ser Cys Phe
1 5 10 15

Val Gly Ser Phe Ser Ala Asp Tyr Thr Asp Leu Leu Leu Arg Asp Pro
20 25 30

Glu Cys Val Pro Met Tyr Gln Cys Thr Asn Ala Gly Gln Ser Arg Ala
35 40 45

Met Thr Ala Asn Arg Leu Ser Tyr Phe Phe Asp Leu Lys Gly Pro
50 55 60

<210> SEQ ID NO 216

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 216

Met Leu Ala Val Gly Ala Ser Ala Ser Asp Ile Gln Gln Ile Leu Asp
1 5 10 15

Ala Met Arg Gly Asn Lys Ala Val Ile Ala Cys Val Asn Ser Glu Ser
20 25 30

Ser Val Thr Leu Ser Gly Asp Leu Asp Val Ile Ala Asn Leu Gln Thr
35 40 45

Ala Leu Asp Lys Glu Gly Ile Phe Thr Arg Lys Leu Lys Val Asp Val
50 55 60

Ala Tyr His Ser
65

<210> SEQ ID NO 217

<211> LENGTH: 39

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 217

Asn Ala Ala Gly Ala His Phe Leu Thr Glu Asp Ile Gly Leu Phe Asp
1 5 10 15

Ala Pro Phe Phe Asn Ile Thr Leu Gln Glu Ala Gln Thr Met Asp Pro
20 25 30

Gln Gln Arg Ile Phe Leu Glu
35

<210> SEQ ID NO 218

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 218

Gly Pro Ser Met Thr Ile Asp Thr Ala Cys Ser Ser Ser Leu Ile Ala
1 5 10 15

Leu His Gln Ala Val Gln Ser Leu Arg Ser Gly Glu Thr Asp Val Ala
20 25 30

Val Ala Ala Gly Thr Asn Leu Leu Leu Gly Pro Glu Gln Tyr Ile Ala
35 40 45

Glu Ser Lys Leu Lys Met Leu Ser Pro Asn Gly Arg Ser Arg Met Trp
50 55 60

Asp Lys Asp Ala Asp Gly Tyr Ala Arg Gly Asp Gly
65 70 75

<210> SEQ ID NO 219
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152

<211> LENGTH: 61
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 219

Gly Leu Val Asn Ile Leu Arg Ser Trp Gly Ile Glu Pro Ser Thr Val
1 5 10 15

Val Gly His Ser Ser Gly Glu Ile Val Ala Ala Tyr Thr Ala Arg Ala
20 25 30

Ile Ser Met Arg Thr Ala Ile Ile Leu Ala Tyr Tyr Arg Gly Lys Val
35 40 45

Ala Gln Pro Leu Glu Gly Leu Gly Ala Met Val Ala Val
50 55 60

<210> SEQ ID NO 220

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 220

Ser Val Pro Ile Glu Glu His Ser Pro Val Val Thr Gln Leu Gly Thr
1 5 10 15

Thr Cys Val Gln Met Ala Leu Thr Lys Tyr Trp Thr Ser Leu Gly Val
20 25 30

Thr Pro Ser Phe Val Met Gly His Ser Leu Gly Glu Phe Ala Ala Leu
35 40 45

Asn Ala Ala Gly Val Leu Thr Ile Ser Asp Thr Ile Tyr Leu Ala Gly

Arg Arg Ala Gln Leu Leu Thr Glu Gln Ile Glu Gly Gly Thr His
65 70 75

<210> SEQ ID NO 221

<211> LENGTH: 81

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 221

Val Tyr Thr Gly Arg Ile Ser Leu Lys Asp Leu Gly Met Arg Cys Leu
1 5 10 15

Pro Leu Cys Leu Phe Leu Phe Leu Trp Thr Ile Tyr Phe Asn Thr Ala
20 25 30

Tyr Ser Tyr Gln Asp Ile Lys Asp Asp Cys Lys Leu Asn Val Asn Ser
35 40 45

Ser Tyr Val Leu Ala Gly Ser His Val Arg Gly Met Leu Leu Leu Gln
50 55 60

Ala Ile Ala Val Val Leu Val Ile Pro Trp Ile Leu Tyr Thr Ser Ala
65 70 75 80

<210> SEQ ID NO 222

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 222

Arg His Phe Gly Leu Trp Asp Glu Pro Arg Glu Leu Glu Asp Val Glu
1 5 10 15

Phe Leu Leu Lys Ala Asp Val Arg Asn Asn Ser Ala Trp Asn His Arg
20 25 30
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Tyr Met Leu Arg Phe Gly Pro Arg Asp Thr Ser Leu Pro Asp Ala Gly
35 40 45

Met Val Asn Ala Gly Asp Leu Ser Thr Ala Pro Ala Glu Lys Gly Arg
50 55 60

Leu Ser Val Val Asp Glu Asp Met Val Asp Gly Glu Leu Lys Phe Ala
65 70 75 80

Gln Glu

<210> SEQ ID NO 223

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 223

Ile Met Arg Gly Ala Gly Cys Ala Ile Asn Asp Leu Trp Asp Arg Asn
1 5 10 15

Leu Asp Pro His Val Glu Arg Thr Lys Phe Arg Pro Ile Ala Arg Gly
20 25 30

Ala Leu Ser
35

<210> SEQ ID NO 224

<211> LENGTH: 86

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 224

Phe Pro Thr Phe Pro Pro Lys Glu Ala Asp Phe Leu Met Glu Met Phe
1 5 10 15

Ala Gln Asp Ser Lys Asn Tyr His Val Trp Thr Tyr Arg His Trp Leu
20 25 30

Val Arg His Phe Gly Leu Trp Asp Glu Pro Arg Glu Leu Glu Asp Val
35 40 45

Glu Phe Leu Leu Lys Ala Asp Val Arg Asn Asn Ser Ala Trp Asn His
50 55 60

Arg Tyr Met Leu Arg Phe Gly Pro Arg Asp Thr Ser Leu Pro Asp Ala
65 70 75 80

Gly Met Val Asn Ala Gly
85

<210> SEQ ID NO 225

<211> LENGTH: 82

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 225

Asn His Arg Tyr Met Leu Arg Phe Gly Pro Arg Asp Thr Ser Leu Pro
1 5 10 15

Asp Ala Gly Met Val Asn Ala Gly Asp Leu Ser Thr Ala Pro Ala Glu
20 25 30

Lys Gly Arg Leu Ser Val Val Asp Glu Asp Met Val Asp Gly Glu Leu
35 40 45

Lys Phe Ala Gln Glu Ala Ile Leu Arg Ala Pro Glu Asn Arg Ser Pro
50 55 60

Trp Trp Tyr Ala Arg Gly Val Leu Arg Ala Ala Gly Arg Gly Leu Gly
65 70 75 80

Glu Trp
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<210> SEQ ID NO 226

<211> LENGTH: 45

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 226

Arg Pro Thr Ser Arg Lys Leu Gly Val Tyr Pro Gln Tyr Ile Leu Gly
1 5 10 15

Ala Ser Ser Ala Leu Thr Ile Leu Pro Ala Trp Ala Ser Val Tyr Thr
20 25 30

Gly Arg Ile Ser Leu Lys Asp Leu Gly Met Arg Cys Leu
35 40 45

<210> SEQ ID NO 227

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 227

tacaggcggce ctaaattgtce 20

<210> SEQ ID NO 228

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 228

gaacacagcg caagagatca 20

<210> SEQ ID NO 229

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 229

cgcaagactt gaggaacaag 20

<210> SEQ ID NO 230

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 230

tgaggtcaac agtggacagg 20

<210> SEQ ID NO 231

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 231

cgcttttacg gcaatcatcet 20
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<210> SEQ ID NO 232

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 232

tgttcgtegt ccttgtatge 20

<210> SEQ ID NO 233

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 233

cagacgctgce ataggatcag 20

<210> SEQ ID NO 234

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 234

ttactagcct ctggggtgga 20

<210> SEQ ID NO 235

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 235

tctettgege tgtgttcact 20

<210> SEQ ID NO 236

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 236

atgcggectt tttcaacat 19

<210> SEQ ID NO 237

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 237

cgacgtaagg agctgtgagce 20

<210> SEQ ID NO 238

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR
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<400> SEQUENCE: 238

acctcgatce tgctgcaa 18

<210> SEQ ID NO 239

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 239

ggttgtcagg atttgtcaga a 21

<210> SEQ ID NO 240

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 240

ttacttcatc cccggtggta 20

<210> SEQ ID NO 241

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 241

agagcatagc ccggttgtta 20

<210> SEQ ID NO 242

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 242

cccaccttga tttgctcagt 20

<210> SEQ ID NO 243

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 243

agagcatagc ccggttgtta 20
<210> SEQ ID NO 244

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 244

gccaccttga tttgctcagt 20

<210> SEQ ID NO 245
<211> LENGTH: 22
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 245

aagaacacag agattggtgt gg 22

<210> SEQ ID NO 246

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 246

ccaggaagac acttggaagg 20

<210> SEQ ID NO 247

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 247

agagcatagc ccggttgtta 20

<210> SEQ ID NO 248

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 248

ccaccttecga tttgctcagt 20

<210> SEQ ID NO 249

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 249

cgcaagactt gaggaacaag 20

<210> SEQ ID NO 250

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 250

tcectectacg cagaagaacce 20

<210> SEQ ID NO 251

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 251
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agagcatagc ccggttgtta 20

<210> SEQ ID NO 252

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 252

ccaccttecga tttgctcagt 20

<210> SEQ ID NO 253

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 253

gaggcgctgg tgtagagaat 20

<210> SEQ ID NO 254

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 254

tgtctececge tttgtctett 20

<210> SEQ ID NO 255

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 255

agacgtggag ttcctcectga 20

<210> SEQ ID NO 256

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 256

caaacttcag ttcgccatca 20

<210> SEQ ID NO 257

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 257

caactttccce acccaaagaa 20
<210> SEQ ID NO 258

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 258

aagcatgtat

cggtggttec

<210> SEQ ID NO 259
<211> LENGTH: 20

<212> TYPE:

DNA

a primer sequence

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 259

cgatacatge

ttegttttygg

<210> SEQ ID NO 260
<211> LENGTH: 18

<212> TYPE:

DNA

a primer sequence

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 260

cagcageect

cagcacac

<210> SEQ ID NO 261
<211> LENGTH: 20

<212> TYPE:

DNA

a primer sequence

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 261

ggcgtetate

cgcaatacat

<210> SEQ ID NO 262
<211> LENGTH: 20

<212> TYPE:

DNA

a primer sequence

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 262

gagacaccge

atacccagat

<210> SEQ ID NO 263
<211> LENGTH: 406

<212> TYPE:

DNA

a primer sequence

for PCR

for PCR

for PCR

for PCR

for PCR

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 263

cccagcccaa

tttttgacgt

ttatagcatt

cctgeeggat

ggatggtcaa

atggccattt

ccttctcaaa

gacttgagta

tgtattacta

ctaccaaaaa

acaaggatgt

tcaactacct

tgccactatg

atceccttega

<210> SEQ ID NO 264

gactatattt

tectegttty

cgtcactgte

tgtttggata

ggccatgata

ttgcaacttt

gagagctgte

attctetttyg

gaattctect

atggacgggt

gcagatcggg

taccaatcge

gcgtgggaat

ctcacaacat

atatccatct

cccaggtett

ggtcagacat

ctctgetage

gcaaagaccg

tcgtctacac

ggatgg

cagcatcaag

gettecattge

atcatcageg

ccaaggattyg

cacatacggce

tgtcatctat

20

20

18

20

20

60

120

180

240

300

360

406
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a primer sequence for PCR

SEQUENCE: 264

cccageccaa gacttgagta

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 265

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: a primer sequence for PCR

SEQUENCE: 265

ccatccatgt tgtgaggaca

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 266

LENGTH: 39008

TYPE: DNA

ORGANISM: Penicillium coprobium PF1169

SEQUENCE: 266

gccagcecaat gtctegacga gactcteggt gtcaagetge ttgaggagge cattgtgaag

atcgaagagce gtatcaggte geacggeggt agetgcaceg tgaagatgge acccaaggec

gtcaccgage aggacgatgce gatcctgcag gagcttatgg agaagcegcega acgtgagaac

acccaggtca gcggagatga ggactctgaa agtgatgagg gtgttecega gtaagcegacg

ggctacaaat tcgagtcgag gggcatacag cggtcaccag cgctaaaatt caaagetggt

atcaccgcta gaggggagtt ggtgaaagat ggatagaaaa aacttgcaca tatcggaaaa

aaggctcgat gggccagtgt getgatggge aggattacag tcagaactceg cccaggtaag

tcgectggac tteggggtet ggatatgaca tattcacace tgtgtatgeg gtattcccat

tgcggtcegaa atcctegtte ceggcatcaa atacactggg tecgcacagg gtgcaagtte

tgatgcacat aatgtttgat gcaaccgata cgttcaatge cagtcatget tttagatgca

attatccctyg tagaggccat gtagcaatgt atgtagcaat gtatgtagca atgtatatag

caatgtatgt agcaatgtat gtaagatatc ataacaatecg agctcatgaa atggcegggga

gagctgaage ttatctaccg cegecgatca ttggtgccct caaagccatc gagaacttec

cttteggeac ttetettttt ccaccaactt tcattctacg cgatatggga cattgggcaa

agatctttac cgccgategt ggcaggacce ggecatcgggt cgaggtggaa cgtegtegge

gtacgtcatt ttccaaacat gcggaacact actgacaage cgcagtgcta ccggectatg

cggcecgatga gtetgacgece teggatgett caaaggaaat tgcaaaggtt getcetteggt

tgaaatatca aattgagcag gttgtctect gtgaagtgga ggagaacgte ttgaccgacce

caaacagcceg tatcatcacg gatgatgtgg ttgcgactge taagcaggece ggtggagatg

aatacaaagc atgcattgtt tattgtctee tggtttgtet gegatggtte aaaatccaat

catcecgtega getttgggat tecgatctee atgagatteg agetgtgget tgegaggtca

tcgccaageg catgtaatge cectttttea ttecatgtte teggecattt cctgacccaa

acagtatcga atccgagcag aaccaagaat acgtgctaaa agacatttta ctcaagcgat

actcaatctt cagtgaaggt gtggagactg atccegecaa tgtcattgaa cgatcggtag

atctccatge tttaaggatce atcagetgtg ctgegtacca gaagtgtate cagtatctcet

20

20

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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ggagaggttyg gatctgccag gaagaaggca acccaactaa ctttgtcgaa tacagtgaga 1560
agtcaaaccc caattattgg gttcatttce atcctgatecg gatgcggact cctcectgtatce 1620
agaatgtctg ccaaattttg ttttccttga tttaccttge gacttatacc gcagttatca 1680
ataccgtgaa tcccaccggt gacctggatg tagctgaagce catactgtat gttatgactce 1740
tcgegttecat ctgcgacgag gceggtcaaat tctggaaggt tggatggaat tatctcgaat 1800
tctggaatge gttcaactca acgctctact ctatcctgge agtgtctctt gtettgeget 1860
ttattgcctt ggcacactca tcatctacgce acgatgaaac aaggcaggca tacaatgaac 1920
tcagctacaa cttcecctcegece tttgcgggcee ctatgttetg gatgcggatg atgctatatce 1980
ttgactegtt ccgcttctte ggtgccatgt tcecgtggtect tcgagtgatg atgaaagaaa 2040
gcttgatatt ctttgctctt ctattcecgtgg ttatggctgg tttecttecag ggettegteg 2100
gcatggccca agtggatgct gatatcccca tccaccgaaa tattctccag ggaatgatca 2160
atagtatcat gcaaagccct gagtttgaca cttttcagga atttgcattt cecctttggta 2220
tcatccteta ttatgtgtte aacttcattg ttatgactgg taagtctgta ttacatttgt 2280
ttggggtgtc gctaaacatt tttagttctg ttgaatattc tcattgcctt gtacaacagce 2340
gcatatgaag atatctctgg caatgccacg gacgagttca tggccatctt cgcgcagaaa 2400
accatgcagt tcgtccgege cccagatgaa aatgtcttca tcccacgtac gtgtttactce 2460
aattctgata tagcatacgt atgactaact ttggtctggg taatagcctt caatctcatc 2520
gagattctcect gtttgatagce tccattcgaa tggtggcttt cgcgggagac ttacgccaag 2580
gtgaatgaca ttgtaatggc cgtgatatat tctccgctge ttgtcegttgce agectgggtt 2640
gagaccegte aggcgcataa gattcgatgg aatcgecgte atggcgaaga agacgatgac 2700
tgcgctecagg aatgggagca tgtggccaag gaggtcaatt ttgatcttga cgatacctgg 2760
aaacagcacg taattgagtc cacgccggat atcaaggttg atagttgtac atatgaactc 2820
cgagagctga gggagcaggt taaaatgttg acggggatgg tgaaggaatt gactcaggag 2880
atggaaaaga aggcggatgg agcaagctag gaagtcctgt tgaattgtac agcaagaata 2940
ctacactgag catgggacat cgcaaaggtg atttgctact gcagtttcac caatattaca 3000
ttgcgaaaac tgtatattct cttaatgtct aatagcagca atcagcccag tggcacggag 3060
gaaagtcacc gtcctgtaag gcaaatactt gtgcttcaaa tgaattttga ctatttttca 3120
tgcgataact ggcaaagggc agggggagaa aaaatgatca ttattcaacc caagcaaact 3180
gtccagaaag tgacatgcce actttgcaag taaagaagat atgtgacaat ctaacagtct 3240
caggtagaca ttcgctcttc attaaaatcc atgegttget cgccgtagece caattcgaag 3300
cactgggcaa cccacatcga gaccttaaaa tcgggtgate atcacacagce aacaggctca 3360
gcaagaatgg aggcaatcgt ctcecctttga tgatccaget gtgagagett cgctcecgatgg 3420
tgcttgccaa tacctatccg aggaatgtca tccacaaata caacacctcecce atctagggcet 3480
ttatagctgg ccagttggct ttgaatcaga cctgccactt gatcggccgt cgtcectecggg 3540
gacgtatcat tgcggacgac ataagctcga ggaacctcge tgctgccatce tgggagcatg 3600
actccgatca cggctgcgte cttgatacte gggtceccttge gtaggatcce ttcaatctcet 3660
gcgggagcega cggagtatct aaatcaagca cgatatgtta gtctatcatc tgctgcatcg 3720
gatgtcatat ggagaggaaa gaaagcgaag gatgtgaagg atgaagccta gaggactggg 3780

taacttgccce tcgaactttg atgagatctt tggtccgtecce gatgacatgg tagtttecegt 3840
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cttccacatg gaacatgtct ccagtccgga accatccttg ctcatctttg gcatcagtte 3900
gtcectttgta tgctagaagg agtcccggtce cacggacata caactctcca ggggagtetg 3960
gtgtccecgge gacatctteg ccegtgtegg gattgacaaa gegcagctca tatctgggca 4020
aaagagtccce tacactgcca aattgtggtt gtatcccegta gcgattctgg aaaaccactce 4080
caacctcaga catgccccac agatttcecccg ctatagegtce cggtgatage aggctcectgga 4140
attgctgcat agagtacccg tcectatgggag cacccgaaat accgatatag cgcagagaag 4200
acaagctctce ggctacattc aaggaggacc tattgagaat gtggatcatg gcaggaacca 4260
tgtacgtttc cgtgatgtgg tgctggcgga tgccgtcecgag caaagcggtg atttcgaagce 4320
gcgggataat gtacagaggc tggccgtacce gaatggggaa gatgttgeccce cagaagtcege 4380
caaaagaatg gtacagtggc agtgccatca aacgaacgac ggggtatggc acttcatagt 4440
agacgctcag atggtgggaa atgatcgtgt ggtgggttcg aattgcgget ttggggagac 4500
cgctggtgece actggttagg aacatagccg ccggcgtgat cttgctctee tegetatcett 4560
cgaaacgaag ccaatccaac tcgccatact ggagcagact ctccaggcgg ataggttggt 4620
ccactgtctg ggtgtcgaga tecctceegtcet gctecgectg gecatgtgca aattggacta 4680
cactttcgat agacttctca tccatcagaa ggacttggtt tgaggacatt ccttgattat 4740
tgcaaacttc caggactctg gtcagcgcac tcggagcagt aataatcaac cgaggctcgg 4800
cgacacgaag cagatgagcc acttcatggg ggcgactage gacatcaaac cccatataca 4860
cteegeccge accaacgatg gcaaagaaaa gagcagagtyg tagaacctag gctgatgtta 4920
gcagcatatc attgttatgg ggtagtgtga ttacactgtt ctccagttgc acgagtacac 4980
aatcgecteg ttccacacce cgggctttga ggceccgcaat gagtgatcge accagccgtce 5040
ggaattggat ggcattgaaa gcacgcgaag ggttgcgggc atcaatatag atgggcttag 5100
attggtcaaa ggcaggacca ctaaaagcaa agctgactag gtctgtcteg tgctccatat 5160
cgatgcttat attgtacagt tctcgtgtge tattgacatg cagaacttga tgcaggattt 5220
gtgctcactt taagtagtag tacatggaat gctcagacct cccatatcac tttgatcgac 5280
actgcacggg acaagtatca tgcagaagac tattgagaag aatgccacgc caccaattcg 5340
tattatacta atctagccta agccaataca tgtaaagagt actatttagg acccacactg 5400
tcattgcaga gctttgaagce agctgcatgce gctaattcac ccacagatac gccactaaga 5460
atcaaaatta ccccgatgtc gacgctcage tctttcecgtaa accattgact cagcccaatg 5520
gcgataageyg agtcaatcce gagctcagga atcagegtgt cagcagagag cggtgcatcce 5580
tcggccaagt tcaagctggce ccgaatttte tccattagtg gtctcacgac tgcttcegget 5640
ttttctteca agecttgtege tgcagtgaca agatctttgg tcgaccgggt ctcaatcaat 5700
gcaagtattt gatcttgaga cgccgtggcce gtataggagt agaatggcca taacttcggt 5760
atcgggcact cgccatagcc acacttcaaa ctectggtgtce ggagtccccce gattaactca 5820
gcgttggaat tggaatctga gcgcccgcag aggattgcect cggcgagtat ctegtcgaca 5880
tceegetggg atacagectac cgggccacac caaagaggcet gactgggaga aggactagaa 5940
atgccgtgga tcectcegcecccag atgtactaga cttgctggte tgccecctggge tegacggtgg 6000
cggaccagca gggccatttt ctecggacatc gctgcagtca ttgcctggte cgcatggect 6060
aacactcctg caatagatcc gatgagcacc caaaagtcca gagttggggt cttgtagagce 6120
tcatctagct gectgcagecce cttcaagacce ggatgcagat ggttccggag ggaatctatce 6180
gtgagctggg acaaggaaca gtcaggtaga ggcggaggct gaattagaac tcctcccact 6240
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accgggggga acgcataggg aatagtttga tgcaaactgg tggcagaaat gccatcgatce 6300
aggtttctgg cattgattag cttgtgcatt tgaattcatg ggtacgtaag taacttacat 6360
tttcgagace gectatgcgeg ttecccecegtceg agaaacttet tcecaaccacce acgcatctga 6420
gtcaagtcta gagccagcaa ggaggatcca ttttgeccceg tgtgttgecta gccaaagaca 6480
gatagcatgg gctagttcac tgcctagacc tacaagtatg taggtttttt tctcectgacag 6540
ctgcacctgg gaaccagcag tcggtatctg ggcgagcacce ggagttgtag agtcccaatce 6600
taccacggca tcctgggagt caaggattgg gtactcggaa atcctgctga ttggtaacga 6660
gtccacagaa tttggtggga gcccecctegeg gecggtgtac gecactaagce aggcggttag 6720
gaaagccttg gctatgagtg acgaatcatc cgcgttgatce ggccctgtcecg atgcagaggt 6780
aaggtagaaa tcctgcaaat ggattcgtgt cgcgttgtca ggcaagagcg atagcatgceg 6840
atcatagaca ccctgtccac gacgatgtag aatcgctatg geccgacacat ctgagggaag 6900
tacctgagac aattgccgeg cagtgctatg ctegtgcaaa agcaacatcg gtetttettt 6960
gtctgggttyg cttttgctag tgctgaagat aaccttacca tcecccgecggg tcagcatttyg 7020
gtggaaaaca gactgaagga ccccatcagce ctcgtgcact acaagcgtgce ctgattgtgg 7080
gacttgtteg accaggtatc ctgccaacag agcagccgcet gtggcgcgga gataagactg 7140
ctegtggget tcecaacaccg tgtctggcac tgaccacgcce caggagtctg gaacgataac 7200
atgagatgca atgtgggacg acagagcgat cattctcttg ttgctcttaa cgtccagecce 7260
tatgaccagc cgcagaaata tggcccctge aacccgcacg gctgctatac tggaatgtceg 7320
aactcgcaga tgaagggttg ggccataact tgcggttatc ggcggatcag ccatcgaaag 7380
aaggcggaac ccttcacaag tcecttgteggt cgtagcagga aggatttgta caactccctt 7440
gtcgaggtec acgcagtctg tcactttttg ccgcectgget agatggcgca gcccagtage 7500
atggtcgtga tattgccgag gaacacggaa catagagccg tcgtattgaa tttecgggcetce 7560
gatgttggtyg agtccgcacg aatgaggatt ttcttgaget gcactagett gaacaaagtg 7620
tccaagagcet gtcgccaata tttcecegttgt aactccaacce ggatctgtga tatgtagcag 7680
ttgtagcaga gaagacgatc gttcagaagc caggaaggtg gaaaggagac ctttcaccag 7740
tceggcatca gggtggtega ccttcetcaca ggtcaccact aacattcget tactgactgt 7800
catcagtctg cacaactcgce tcaaggtagce gtttgtcaga tctcgatcat cgacgaggta 7860
cagaacagtc aatttagata aatcgcgatc ttcaatgaga tctaggtctg gcegcatgagce 7920
aaccttgacg aagtcatcct gtaccaattc aaaaagctct gaggtaagac aatctgcctce 7980
ctcagcgtca ccgccaagca acagcaggtce tcegecggcete tgtggttceceg caggactgte 8040
tggagtgcga cagagaagga gtgaaaagtc cccaaggctt tcactctctt gggacgcatce 8100
gaacgaatcc aagccataga atccgccegtt agacagtagce tcaacccagt ccctectggt 8160
agtaattggc tcaccagagc agtagccttt ccecggtcetet gtgcatctca ttggaggacce 8220
gaatagaaga ttcaaatatg tagtgctggg attcgttcgt actagtagga ccaagaatcce 8280
accaggcttyg agcaagcgac gaacatgagce caccgcgace tcettgcagaa ataccgegge 8340
tgtgatcagc accatatcgt agaattgctc gcggcagcecce tgctcgacag gatcctcatt 8400
gatgtccaac gttttgtgcg acacctcgece aggttgctca aggtcttect caatcgettg 8460
taggccagaa acggagagtc cagcataagt aaatgaccga taagtccgac ccatcttcett 8520
cagtccagag tgaacatggc ctccaaattg gccgatctga aggatattca tttgtggaaa 8580
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gcggaaacac gcctggcectga cgacagatac gagctcecgtet tcectagatcca agacttgcaa 8640
gtcectectte agatattgac tttectcatce gatggccgge caggcectcta tttgaagacce 8700
agaatcacgc agaacgcgag gtagccgetg gectaccgea gcaatggecyg tgagaccagg 8760
gtcattcaag agtgacgggc tcactccagce tgtgaagtcc tcaatcttct ggtccaagca 8820
ctcggattcece ccgacagggt ctggctettg gctagcattt gcaatgcatt ggttcatcca 8880
tgcaagcaga cgagcaccat cgaaatccaa tcecgcttege tccaagtcceg tcagtcecatt 8940
gcgagcctge ttgagataca gtagcgcaag ctcectectcecgg agagagtgta gctgtagceat 9000
ggtagctgge aacttcecgtg atcecttett cagagtgggce tcaagcecggtce cccacgeggt 9060
ctgggaaaga acctgcaagt tgtttggtgc agttccagat ggctggcata tgagagaaac 9120
accttcgage tggacagect tttceccccatt catggtgaag atgtcaatat caccgcgaat 9180
tcgatctecca ttaacgcagg tcagatagct tgctaccgtce aattccttge cttgccaatce 9240
tgaagcacat aacaccggat ttatccaggt actgtcaaca tttctcgata agaatggtcc 9300
cgtcagcagce gtctcecttcaa gcccaccaat tgcagcaatc attgtttgaa caccaaggtce 9360
caaaatagcc gggtgaagag ccatgggctc atccgaatca tttgagggaa cgggcacact 9420
cccagtgget agatcacgec ttttgcggag tcccgtcaag gtagagaatg ggccagtaca 9480
gtggtagtca gcgecggcgca ggctgtcata gaattcagtg ctgtccacgg gctccaaggce 9540
ctgaggtagce tgtccctgtyg ggggtaggag agcacggtca gaatcccctg gatgcatgat 9600
catcttggct gttgcacact gaacgagctc tccggataca acagcttcge agcagaacca 9660
agcagtaatg gctccatcat gcgagtgaat actacccacg gtgacaagca cttcagtgcece 9720
gatgggatca ttctgaatcg ggagctgagt gtggatggtc aagtccttga cattcaacaa 9780
gcgtaggect tgtgtctgtg ccattatcat acctgectec agtgccatcg atatgtatcce 9840
tgtctcaggg aagacagatc ccgaatcgge acgacggteg gcecaaccagyg gcagcetecte 9900
tggtcgtaga tagtttcgcec aacggaactt ttcectgctecg gtctectggac tgagagaacce 9960
gagaagtgcg ttaggagatg tagcacgatg gttatggttc gaagacattc gcgactgtgt 10020
ccagtatgtc tgagtatggt cgaaggggta gaatggtagc gattctacca acacaggcca 10080
atgatttgga tcaaagagtg agacatagtc tgtgaggcgg acgacatttg ggccgaggtg 10140
tgcccaggaa gatcctaggg cecgttgecca tgtatcgagg ccgggettte ctegetcage 10200
aagagcaagg taaggaattg ccgagtgggc cgagtgcatt ttggagaggg tctgtaggac 10260
aggccctete agtgtcggat ggggcccgat ctcaatgatg agatctggtg geccagegte 10320
tcgtgeegeg gectctaggg cttgggaaaa ctgaacagga cgcagcatat tctcaaccca 10380
gtactccect gtcaattcct gctggtcata cccagtcatg acctccectg ggtagacact 10440
cgagtaccag cgcgaggcag aagctgacag ggcgacagga tacgctttca ttgcgtcacg 10500
atatggatct gcacaaggct tcatatgcgg agagtgatat gcggtgtcca ctcgaagcat 10560
acgcggagtg aggcccaggce tcecttcagcag ccactccage tcccgcaggce actctgegte 10620
gccggataac gtgacgcectgg atggcgagtt ggcggcagca acgcttatac gtceccggagta 10680
ggcttctaaa gcacagatat tctgcgectg ctgccatgte aaattcacgg ccatcatccg 10740
acctgtegga tcgcegtgact tatcaatggt catcccecta aggtacgcga tgcggattge 10800
atccgaggcce gtcagcacac ccgcagcata ggctgctaca atctcecgceccgg aagagtgacce 10860
gaccacaatg gtaagctcaa tcecctaccgce acggagcatg ttgacttgca tgatttgcaa 10920
cgctgtecgt agggggagag aaaggaggcce ctcgtttacg cgcgaggacg atgccecggctg 10980
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tgacaactcg tcgagaagag aaaactgtgg acgaaggtct agtggaagct catccaaagce 11040
ttcctecaga ttcataatcce attttcegaat tgagggactt gcectcaatca gatcaagtcecce 11100
catttgtggce cattggactc cttggcccegt gaagatgcce atgacgcegtce tgggecgagt 11160
gttggatctyg gagacgacag aggctggttt acccgtgacc cttcgactta tttetgtatt 11220
gatctggtet ttcaactctt gtattgagtg tgccattage gtcaaccggt ggcgatgagt 11280
ggaacgtcga tcccacaaag agagcgccag accaacgaga ctgactgttg cgtgttcecctg 11340
gaggaatgtt gcgtatgatt ccatcacaca agtgagggtc cgctcagacg cagcagaaaa 11400
gacaaagggc agactggagg gtatgttgtt ggacggactg agctccgagc gagtgtaget 11460
ttctaggacg acatgcacat tggcaccccce gaatccaaag gagttcaccg aggctcecgacg 11520
aggacagcca tctgggactg caggccacgg gatgcattct gtggggacag aaagcttgge 11580
ggcaaacggt ttaatttttg gattgagatg ctgcatcagg agattaggag caatcatccc 11640
gtgttgcagc gagagggatg ccttgatcaa tcccgctagt ccagcagtgg cctetgtatg 11700
tccaattatt gtcttaattg acccaacata cagccgatcg gtcgaatctg gaacggattce 11760
gggcccaaag aagcttgagt tgattgcegge tgcttectge ggatctecegg cctgggttee 11820
cgtgccatga gecctcgaagt actggcaccg atcttceceggg ttgttttgag gagagagcce 11880
cgcgegtgca taggttgcga ggatcaatga ttgttgtgee tttggattag gcatcgtgat 11940
cceccatagtt cgcccatceg agtttgecccee tgaggcacgg atcacgcatt cgataggatce 12000
tccatcatta atcgcgtect gcagacgttt tagtacaacc gaagccacac cctcgecacg 12060
tcegtagecg teggecttge tgtcccacat tctacteegg ccggtagggg acagcatceg 12120
tgttttagaa tccgcaatat aggcattggg agacaggatc aggttgcttc ctactgccac 12180
tgccatggaa cagtcatcgt tectgcagage ctcgactcce agatgaacag ccaagagact 12240
cgaagaacat ccggtgtcaa cggccataga aggaccttgce cagtcaaagt agtaagagat 12300
acgattggcce atgattgacg gtgagtttcce cgtaaccaca tacgcgggga acgcctgagg 12360
atccatggcce tggatttgat tgtaatcgtt gcgaagtgta ccgcagaaca ccccggtcett 12420
tgagcgcectge agcgcatcca tcecgtaacce ggccgcatcecg agcgattcegt acacggtcte 12480
taggagcaat cgctgttgtg gatccattgce taccgcttca gttggcgaga tattgaagaa 12540
ggccgcatca aaggctttga tgtcecctcegtce caagaagtat gactctttga cgtttgttgt 12600
gccatggtgg tcecteccatctg gatgataaaa ggcatctata ttgaatctgt cggeccggaac 12660
tttgcgegeg atatcccgag ggctttgaag aagctcccac agtttcgaag gagaggaage 12720
gccaccggga aagcggcatce ctgtaccaat aatagcaaca ggctctgttg ctttcattgt 12780
gagattataa gagaggtgta aaacctgaga tcaaaataat ttgcagttgg gtggctgtag 12840
ctctactgag agtacgttca tagatataag caatgcagtg ttgccttact tacttccacg 12900
atcttgtcag catatctatc gaacgaatag caaaactgga cctatagagc aatttccgge 12960
catcgataga tcattggata gctgtcectat ttgggaagta tgatctacaa tttatgcage 13020
cacaaactat acaaagtggt ccatcgccag atttggcgat gagcagcggt gtggaatagt 13080
gactttgatg aacatgtcag gtcctgcatc tacatgtgca ggtgtccaag gatgctcecctt 13140
gcgcgaagaa gtggagtagg gacattcagce tacctcecctta tettttecect tettttaatg 13200
ctcactctgt gcataataat agtggcgaat atcgaagcat cgaaatccaa cgacattgag 13260
acaacatgga taacatggac aacatgaaca acacaccttt aggtttcaac tgggcctggg 13320
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cagtcatcat ctctttcetg ggtctgectga ctttttectt tgtctecgceca cacctettte 13380
cttcaagatt gacggtgatt aatggtggaa gagcctggga tatctttcegt accaaggcca 13440
aaaagcgatt tcgctcggac gcagcacgtc ttataaagaa cggcttcgag gaggtgagta 13500
tggaaaaact gcatcattta ggataaagtg ctaaacgttc cttcttactc cagtctcecctg 13560
atgccttteg cattatcacg gataacggtc ctttgctggt cttgtcacct caatacgcte 13620
gtgaggttcg cagcgatgat agactcagcc ttgaccattt cattgcctcg gtttgtcecttg 13680
cttcatgtcc aacgtttttce tagttggcegt cgctaagett ctactgttta ggaatttcac 13740
cccaacatcce caggtttcga gecgttcaaa ttgatcttgg atccaaagaa cccgttgaac 13800
acgatcctca agtccaatct cacacaagca ctgggtactg acatcgtcect ctceccgetcectt 13860
atgcagccca ttacatagcet aacattgttt acctggatag cttatctgac agaggacttg 13920
tctgcggagg taacagaggc actatctgca acctgtaccg atgaccctgg taagctataa 13980
aacatggttt tccaaaggtt ctggtatcaa tactaacttt ctttcttctec ttaatcaaag 14040
agtggcacga ggtcagcgtt agtcaaacgg ctctcaaaat tatcgcacaa atggcgtcca 14100
aagccttcat tggacaagaa agatgccggg atgccaagtg gcataacatt atcatcacgt 14160
acacgcacaa cgtctatgga gcagcacagg cactccactt ttggcccagt ttcctacgac 14220
ccatagtggce acagtttttg ccagcatgcc gaactttgca ggctcagatt gctgaagcge 14280
gagagatctt ggagccattg gtagcccaga gacgagccga gagagccacce cgagccgcte 14340
aggagaagcc tcatccgtet ggtggggata tcattgactg gctggaacag ttttatgggg 14400
accaaccgta tgatcccecgtg gecgcacagce tactgctcecte atttgetget atccatggaa 14460
cttccaatct cctggcgcaa gegctcatag atctctgtgg ccaaccggag ctagtacagg 14520
atctcecggga agaagctgtg tecgtgetgg gtaaagaggg atggaccagg gecgecttgt 14580
accaactcaa actaatggac agcgccctga aagaaagcca gcggttggcg ccaaacagat 14640
tgtgtgagtg ggcccttect cttgccccee aatttgacca ttcaactgge cattagagac 14700
taattcaggt gtgcttttac agtatcgatg ggacgcattg cgcaaggcga tatggacctg 14760
tctgatggte tccgtatcca ccggggcacg accctcatgg tgtctgceccca caacatgtgg 14820
gatcctgaaa tctaccctga tccccgaaaa tacgatgget accgattcca taagttgcga 14880
caaacatcag ggcaagaggg ccagcaccaa ctcgtatcct cgacgccgga tcacatggga 14940
ttcggatacg gaaagcatgce ttgcccggga cggttttteg ccgcagceccca gatcaaagtt 15000
gcattgtgca atatcctcct caagtatgat attgaataca ggggtggcaa gtccccaggt 15060
gtgtggggtc agggcataca tctgtttcecc gatccgacgt ctaggatcca cgtecgtegt 15120
cggaaagagg agattaactt gtgatactat tgtctaacta tgcggatgtg gttgaatgca 15180
aggactctct ctctectctet gtcectgattga tatttgagtt ttctatggtg atcgagcaag 15240
atttttgcaa tgtggagccc atgcatgctce atgaggccta ttgggccgat ctcecttecgaga 15300
tcgtgatcga gagcaaattt gagaacctca gaccttgttt atttgaaagt agcagatgaa 15360
caatagaatt gtttttactt ttggaatggt tccacaataa tcctagtcta gatttaagat 15420
accaatattg aagtgttatg tttgcatgta tcttcagctg ctccacccecge gtggagtgat 15480
tattagctta ttagcgcctt ctcattaata cgcccteccag ttceccagectce tcaaaagtaa 15540
tatgctggaa tgatagaggt aattggctaa tggcctcaag gcaaccctgce agatagtgaa 15600
gcaaaagcaa taaatattca atattcacac ataatttgac atacggagta ctccgtactc 15660
cgtttaagat cgggcatagt attggatgat gttagaatat atcttggcaa ggtgacatat 15720



181

US 9,169,504 B2

182

-continued
acaatgtact ccgtatgttg tacagtgtca atggctttgt ggagctgaag atgcggtgat 15780
ttettttect gatgcatcat caagtccgga aaattgatga aaatctacga gtacctcgag 15840
ggatgaactt ccctgcacag atcatgacat acatataaac tattgatcca cttgcattag 15900
cgggagtcta gcaagagcaa gtctatgtat tccctacatg gtcgaggagg taagttcecggg 15960
ctgaaaaata cgatgcagca tacactaccc ttacaactag ctgtttaatc agaaaaagca 16020
aatagaaatt agggcacaat ttactcttta ctgccaaccce cccgtcecgtaa ceccttgetge 16080
tagcattgat tggctgtcag tcgtacaacg aagaaacgac actgtctgtg attatattct 16140
attccatcac aaacgtagcc cggagtgccce ttcccagagt ccttgtcettg tacaccgtge 16200
ttgtcttage attttcatta tgatcgagct caaagatgct tcgatggggg ctgtattget 16260
gacatgcgte cttgtgcttg caggcctata tctcattcga ttgacgttat caagcgacca 16320
attggacaag tttcctagca tcaatcctceg gaagccectgg gaaatcgtca atgtettege 16380
ccaaagaaga tttcaacagg atggccctag gtatctggaa gctgggtatg caaaggtgtg 16440
ttccataage aactgctcca aaaggcgaat aaggctgaaa gttactacag tcccccatcet 16500
ttagcgtggt caccgacctg gggccaaaat tagtggtttce gggtgcattc atcgaggaat 16560
tcaaggatga aaagctgttg gaccattatc ggtcaatgat cgaggtttgt acgacgttag 16620
tgattatgaa agagcaagcg cttacttgtg caaggacttc atggcagagg tacctggttt 16680
tgagtcgatg ttcctgggga atctacacaa tacggtactt cgcgatgtga tttctgtcat 16740
cactcgcgaa ctaggtaaat attctttcect tttgactgte cggttatccg ctgagttcta 16800
attttataga acaactgcta gcacctctct cggatgaagt atcagcggct ctggtagata 16860
cttggacgga ctcaccaggt gggtcaaagc acacttccca atagaaatca ggaggaaata 16920
aaaactaata tcaatataga ctggcatgag gtagcactgc ttccaagcat gctgggcttg 16980
atcgcaaagg tttcatctcect cgtcttegtg ggtgaaccgt tgtgccgceca cccagtctgg 17040
ttggagacag tgatcaactt caccctcatt cgacacaacg caatcttagc cctccaccag 17100
tgccctgetg tacttcecggece cgtecttcac tgggttette caccatgcca gaaactccga 17160
cgagagatca gaactgcacg gacactgatc gactctgcte tggaaaaatc aagaaagaat 17220
ccgcagaccg agaaatttte cagcgttgcece tgggttgatg cttttgccaa aggcaacaag 17280
tataatgcag ccatggtgca gttaagactg gcaaatgcgt ccatccactc cagcgccgat 17340
ctcctggtca agattcttat caatctatge gagcagccag aattgattcg ggacctccgg 17400
gacgagatta tctctgttct tggggagaat ggatggcgat cctcgacact gaaccaatta 17460
aagctcecttg atagtgttcet gaaggagagc cagcggttge atccagtcac aaccggtatg 17520
catcgtegge tgttcaaact gegtgcccag tgcatatgcet gaccatttac tttaggagca 17580
ttttcgeget ttactcggca agatatcaag ttgaccaatg gcactgagat tccttcagga 17640
acacccatta tggtcactaa tgatgtcgcc ggggatgcca gtatctatga tgatcccgat 17700
gtcttcgatg ggtatcggta cttcagaatg cgtgaaggag ccgataaggc ccgggcacca 17760
ttcacaacga cgggccaaaa tcaccttggg tttgggtacg ggaagtatgce ttgtcectggt 17820
cgattctttg ctgctaccga gattaagata gcgctctgece atatgttgtt gaagtatgaa 17880
tggaggctag taaaggacag gccgcatggg atagttacaa gcgggttcege agcattccgt 17940
gacccacgag caagcataga agtccgcaga cgcgceggtgg cgggagaaga gctcgaggta 18000
ttgactggaa agaagtgatc tagggaaaat tacgaactca tagtatgagc aaccataccc 18060
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aaaacaaaga gacttaccaa ccccatcatc aaggtagact ggggattttg actatgtcga 18120
tgtaaatcgg tcaacagcct tattaggata tataaattat acgcttctca ggctttaaag 18180
catcacccag cacgataatt tctctggatt attgcaaaac caagaaattc tctgatccac 18240
agctgtatac tccgtactcc gttcatcatc ttacagtcat gcagagggtg aaaggggtca 18300
gtgtgtgacg gtatttcggt atctcgectce gtaatttgac agatccagcg ttaaacccag 18360
cccaagactt gagtagacta tatttattct ctttgatatc catctcagca tcaagttttt 18420
gacgttgtat tactatcctc gtttggaatt ctcctcecccag gtcecttgecttce attgecttata 18480
gcattctacc aaaaacgtca ctgtcatgga cgggtggtca gacatatcat cagcgcctge 18540
cggatacaag gatgttgttt ggatagcaga tcgggctctg ctagcccaag gattgggatg 18600
gtcaatcaac tacctggcca tgatatacca atcgcgcaaa gaccgcacat acggcatggce 18660
cattttgcca ctatgttgca actttgcgtg ggaattcgte tacactgtca tctatcctte 18720
tcaaaatccce ttcgagagag ctgtcctcac aacatggatg gtcecctgaacc tctacctcat 18780
gtacactacc atcaaattcg ctcccaacga atggcagcac gccccgctcecg tccagcgaat 18840
tcttecagtg atattccecetg tggcaatcge ggcatttacg gcggggcatce tegecttgge 18900
tgcgacagtg ggagtggcca aggcagtcaa ctggagcgcce tttcetgtget ttgagetatt 18960
gactgcecggt gecgtgtgce agctcatgag tcggggatcet agcagagggg cgtegtatac 19020
aatctggtat gttctttttg ccttgtggat cttgcttggg tttattggct aatgtgaatt 19080
gtggttggca gggtctcaag atttctggge tcgtatatcg gtagtatctt tatgcatgtt 19140
cgagagaccce actggccgca ggagtttgac tggatcagcet accctttegt ggcgtggcat 19200
ggcatcatgt gcttctegcet ggatatttet tatgtggget tactgtggta cattegtcegg 19260
caggagcgcce agggccaatt gaagaaagct atgtgatcga caggaccatg catgatggag 19320
gtcecgcacta acctcaactg tactttgtac aggtctgagt gctatatgac gatagtcaca 19380
aaacagagtt ggaggttatt tgcgcacatt gactaaaaat gggagagctg atggatatat 19440
gcaaggggga tcaggtctcg atctgatcgt geccgatcgac aagaacaatg ctttgtctgg 19500
gcgggtccaa ttgtctagce tagaagtcta aatttcaatt ttcecttcecggac tttttacata 19560
gtaactactg cctaggactc gggatatgaa gtataatggc gagaaatggc tggctgcagg 19620
ggacatacag gtgataattt gccctcgatc tggcagctag ttacgtcaat atcttgttag 19680
taaacaccag ttgtagatct ttgcgtatat atgaaactca aaagcatttg tgtctactcc 19740
gtaattacct tcccaaccce tccagtgcca ttgaaaccat gaaggtcatc attgtcggag 19800
ggtccatecge gggtctegee ctegeccatt gettggacaa ggccaacatt gactatgtca 19860
ttctagaaaa gaagaaagaa attgcccccce aggaaggtge ttccattggt atcatgeccta 19920
atggtggtcg gatcctggaa cagcttgggt tatacgacca gatcgaggag ctgatcgage 19980
ctttggtgag ggcgcatgta acttaccccg acggcttcaa ctatacaagt cgataccctg 20040
cactcataca gcagcggtgc gtcaatataa gctttctact ttctgatttg aaactaatgce 20100
gagaggtctt aggtttggct atccacttge attcttggat cgacagaagt tactgcaaat 20160
tctggcaact cagccggtec aatccagceccg agtgaaacta gaccacaagg ttgagagcat 20220
tgaggtctcce ccatgtggeg tcacggtgat aacaagcaac ggacacacct atcagggcga 20280
tcttgtegte ggggctgatyg gagtgcatag tcgggtacga gcggagatgt ggcgactgge 20340
agatgcctcg caggggaacg tatgtggaaa tggagacaaa ggtaacatta ttcctactgt 20400

tttgtecctat cctegetttt ttttttettg gccaagtgtt ttgactttga gectggaaage 20460
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taatatattg atttatagca tttacgatca actatgcctg catctttgga atttcecgtcac 20520
acgtcgatca attggaccct ggcgagcaaa taacctgtta caatgatggg tggagtatcce 20580
ttagtgtgat cggacagaat ggcaggatct actggttcct ctttatcaag ctggaaaaag 20640
aattcgttta tgatggatca cacaaaaccc agctccactt tagccgtgaa gacgcccgag 20700
ctcattgcga gaggctggeg caggagcctce tctggaaaga tgtgacattt ggtcaggtcect 20760
gggctcgatyg tgaggtcttt caaatgacac ccttggaaga aggggtgctt ggcaaatgge 20820
actggagaaa cattatctgc atcggagaca gcatgcataa ggtcagcagc tcattatcac 20880
tcetggetta ctgacttttyg taattaattg acattctcat gcagttcgca ccgcatattg 20940
gacagggtgc taattgcgct atcgaggatg cagctcaget cagcaatagt ttgcacactt 21000
ggctgagegyg atctggaaag gagcatcaac taaaaaccga tgatttgaca gagattctgg 21060
ctcaatttgc acaaactcgc ctccagaggc taggtccgac ggccatggcce getcgatctg 21120
ctatgcgtct gecatgcgegg gaagggctca aaaactggat actgggacge tacttettge 21180
cctacgetgg tgacaagcecg gecgactggg ccteccgagg aatcgcaggt gggaatactt 21240
tggacttcgt agagcctcececce acgcgggctg gtectggetg gattcagtte agccagtcegg 21300
gtaaaaggac ttcgtttcce atggcagtgg caggtctgtg cctagtgagce attgtggcce 21360
gaatcatgta tttgaaatta gttgcataga gaggcccacc atatctggag tacttcatac 21420
agagtgtttt atgggacaat ataaacttta gggcaattta gcgctttgat atagatcatc 21480
tgcatactag taaggcaacc ctgaaggtga tcgacacgat ctgcaaaaat caatatcgtg 21540
cttcgttacg gagtattgtt ttctacatgt catagtgcge gctgccccag tggggctatg 21600
cagaaagtga tttcgatgta ttgctactta cagtgatgtg gtccagcatg tcagccattg 21660
ctctagtgeg tgcgtgtact gaccacatcg cggccattge catttatcta gggtcectgte 21720
gcctcaaaag cttgtggtca caaatcgttt gatccttcga gatcatactg aatttttgtt 21780
caatctgtca tcatggctgg ctctcagtct acggcgcagt tggctcgect tcectcattgat 21840
atctcecgat ttgacaaata caactgttta tttgctatat tccecctggagg tacggagtag 21900
tgcagaccac ttcaacatta taccaccgcg ctcacaattt catatagtct ggtctatctt 21960
ccttgcagca gectcacgac acgctgatgg cgacccegte cctcetggact ttgtattggg 22020
ccgcgcagga ctggecttca tgtacacgta tatgctgage ggcgcaggaa tggtatggaa 22080
cgactggatc gaccgcgata tcgatgccca ggtggccegt accaagaatc ggccectcge 22140
ctceggtegg cttteccacca gagctgecct catttggatg cttgtccagt acgcagecte 22200
ggtctggetyg atggaccgca tggtgagcgg gcaggatgtg tacgtcetttt ttectecteg 22260
taccccaaac aattattctg ttgattgaaa actgacccta atcattctcc agatggacat 22320
acatgcttcce tctcacaacc gggattatct tgtatcecctt cggcaagcga ccgacaagtce 22380
gcaagctggg cgtctatccg caatacatcc tcggtgcaag cagcgccctt actatcctece 22440
cagcctggge ctcecegtctac acaggcecgta tatctttgaa ggatctgggt atgcggtgte 22500
tceegetttyg tetcettectyg tttetgtgga ccatctactt caacaccgece tacagctate 22560
aggatattaa ggatgactgt aagctgaatg tgaattcgtc gtacgtcctc gecggggagcece 22620
atgtgcgtgg aatgcttctg ttacaggcta ttgctgtggt gctggtgatc ccctggatte 22680
tctacaccag cgcctccact tggctetggg tctcatgget gggggtatgg acggcatcte 22740
tcggcgagca getttatete tttgatgtga aggatccgag tagcecggtgga aaggttcatce 22800
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ggcggaattt cgcactgggg atttggaatg tgctggcctg ctttgttgag ctgctatatg 22860
cttcaggctce tctgtgaatg atgttaatac gatgtggtce ggatgagact tggggagtag 22920
agtctgagag gcttaaaatg ggtaaatggt gcgatgttgg cacagtgtga actattcata 22980
aatctttgct acgaagttgg gcettcacctt tcaattgaga agttgttact ggaattttte 23040
gacactcaaa attcgaagag acttgtatta ttagagggat atagcctatg tcttccaatt 23100
ggtgtagaat cccaactacg agaccgcttc agaacgttgg agcacaagga tagaaagttc 23160
acctattcga aattctctac tgtcgtacat atgctatgta catgttactc ctttgettge 23220
gcacctatag cccagcaaaa caagggatcc tttgctaaca ggagctgatc atcacggttce 23280
agagtcagat gcaaatccca cggctcecgta ctcgccacat catcctgacce ctttggaagg 23340
ataaagcaca tccceccecctaa gacaggcaaa tgtagttgga accctcgagg ttgcgetcca 23400
aggctctceccece caaagtccag tccgaagatt tcaaaattce taaagcectgct cagagggata 23460
ggaactccec gaaatccgat atccgcccag tcaggctgeg agtggagatg ggatagagceg 23520
tcttgaatat attctgcgtc aaccgccaaa agactctgge gtatacgage tgcaatttgt 23580
gtgagatcct ccagacactc ctggcgcaat tccaccgaag gatctgtgcece atcaactagg 23640
gcctegttte tceccagettg aattggegta tatgtcaata gcaccatgtt tcccagatag 23700
tcatcaaagg ctggagtttt gaaattccca cgcatatcca ccgcgattga cagtteggta 23760
gatttaccag ccaattgtce cgcttgccga agtatcatgg ccaaaagggc gctcacgatg 23820
tcgttactgg acaggaaccce tggactcggce ctaccatcag cctggaaaga cgtttgcccect 23880
ttgatcaacg tattgcaagc ctccttcaaa tactcgatct taggaccggg gattttcagt 23940
cgccaggtga caagctcggt ggctctegee cggacgaage ccgaccaatt ctttgcaagt 24000
agtgctgccce agtctccgag gccacagtag tgcttgctaa aatccatcct ggaaagaccg 24060
gagctgcttt ctgggacaag acgctcaatc tccgatcgta actgccgatc tggcgacaca 24120
cttgcagaag acatcgcecgt cgggtcectcectg cagcaatcgg ctagaaggcce caagactcge 24180
gcagcgcecetg caccatccat tgcggaatga tgaaacgtca tggcgagaat gatcccatcg 24240
cgcatgacat ttgcttgaaa tcgtaggatc ggccttegtg gcaacgaaat atccatgtceg 24300
ataggcaatg gcgccagcceg acttatgatt tcctgctect cagtgecccegt taggaggcat 24360
tttgattgga tttccttgaa tgactceggcece tggtagtgce gtatccggag tatagggaac 24420
tggacaagcg actctgaggce ttctggttceg atttgccagg tgtacttcegt ttggetggac 24480
tctgteegee gagtcacgte cectgcgagg aaggggtgta ccttcaatag cagctecgatg 24540
ccattctcga gaacaccaat gctcttectca ggttgcgtgg tctggaaaaa cagcagaaag 24600
gtgacgttca ttccgagggg attgtggtcg agagaagata aagggtaagc agagcggtcg 24660
ccagttecttce gggcatcgca cattccatct tcacatagac cgtggagtct cacaggtccce 24720
tctttgacct gatctctttg actgactggg agacatactt cctgggtgct catgatttcet 24780
gggtgttatc ctattgagtt gagttgtgtc ttgatctttt tttttatttt ttttggattt 24840
ctgaccttgt ttcgcttata ttggactttg cttttctttg tatattgtat tgcattaccg 24900
tacaacaaag catgggattc tctgtgttct gcatgattgt ggagcgtatt ttcctegatt 24960
tggtatacaa tcaggtcgat ccctggcgga ttccggatct gatgcatgta tacaggtcat 25020
atatctgett tcctecggtat ttttgagcetg aatatcacta tatatgcettt ggagacgatce 25080
aatcgcaaga gagggttagt gattaaatca gttagtctca tccatagtgg gcattagagce 25140
caataaaaga tggtttccac cttgagatgt gatcgccaca agaagatttt gtaaatagta 25200
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tgtattttce aggccctgat ttctatctge atatttgtca gcecttgatcta cggagtacat 25260
cttactgctt ttagatactg acagcagcaa aactccgegt tgaaggacga gctttgacac 25320
aaggtcaggc acttctctag tacacaaatc ctaatcatcc gacgacatac tactccgtat 25380
gctgtacata gagatccatg tccaattectt gagtctgcece ctectttgatc cacagtccag 25440
ctcagccagg cgcaatctgce atgcattggce atggaagcta ggagctgaca ttggcetggaa 25500
ctacgccatc tggggcacaa tgcaagctag gcaactgacc atgtactggg tcagttttga 25560
ttgagtatgc tatacggaag aaagcgacta gtactccgta ggtttgtgta ctacctgcaa 25620
gtggaaagag atacctagat aggtgacatt agtgtccgaa ccaatgacca atggccctta 25680
tgcacccata tcccttacat ctttcagaaa gagaaaagcce acaagtatat catgtactcce 25740
gtactccgta caacggaatt acttgatctc tatattacct tcecttcecctgaa gaccgtttet 25800
cgctattgtc agttacacac acaatggatt ccctattgac gagcccgtta tggctcaaaa 25860
ttgcacatga gctagcactt tacctctctt ttattgtgce aaccgecttt ctcatcataa 25920
caactcaaaa atcatccatt attcgatggg cctggacacc atgtctgctt tatatcctgt 25980
accaattctce tcttegggta cecctetetgt cgacaagtca attcttgaag ggcgttgcag 26040
cgggtcaagc aaccgtggct gectttgcaat gcecttaatct tettectgatce acgaagetgg 26100
accaaacgga tctgctacgg gcaaatctat acagtccgte tgcaggactg ctttetegee 26160
ttgctcaatc ctgcgcattg ctggtcaact tccgcggaat cggcacaatc tgggaggtta 26220
gaaacattcc ccagcacgca gcgtttgtecc aaccaaaagg caaggatcaa tcaatgagcc 26280
ggaagcggtt tgtcttgcgg gaaattgcaa tcattgtatg gcagtacctg ctecttgatt 26340
tcatttacga gtcaaccaag ggcacgtcag ccgaggattt gatgcgtctce tttggccctg 26400
gtatggaaat caagtatctc gatgcaacgt tcgaacaatg gatggggcgc ctctcegtgg 26460
gaatattcte ttggcttgta ccttcecccgag tectgtcecttaa tatcacttcecce cgectgtact 26520
ttctcatectt ggtagtattg ggcatttcectt cgcccgagte ttgtcgaccg ggctteggca 26580
gagtgcggga tgtatgcacc atccgtggag tctgggggta agtgaactat tccgactgct 26640
ttcattcatt cactaacgcc accacagcaa gttctggcat caatccttte gttggccact 26700
cacctctgte ggaaactata tcgcaagaga cgtcctegga cttgctcatce cctcectetttt 26760
ggaacgctac accaatatct tctttacctt tttcacatcc ggcgtattgce accttgtcetg 26820
tgatgctatt ctcggcgtec cgccatctge gtcecggegee atgcagttet tetgetegtt 26880
tcegettget attatgattg aggatggggt tcaagaaatc tggcggagag cgacgggcca 26940
aaccaaggac agtgatcgtg cagtaccgtt ctggcagagg ctcecgtgggat atctttgggt 27000
ggctgtctgg atgtgtgtca catctccegtt ctacttgtac ccagctgcgce ggcaacatge 27060
ggagaagaac tggatagtgc cattcagtat agtggaagaa attggccttg gaactgcgca 27120
aaagattttg ctgggttatg gecttgtttgt gtactgggcg gttggtgggg agatttaaat 27180
tcatgtgtcg ggattgttca tcgtggtcaa cactgtttag attgtgatat atattttcac 27240
cgaacacccc agaaacaaaa gatttaagcc ccaattaact accttgaagg gctcatgaga 27300
tttgatcaat gtagcaaccg tcagtatcct aggtcgtgat tcccccagec agagcgagat 27360
aattttccag acatcatctt atctacatgc aaccaaaaac tccctggcat atattaacag 27420
agcaaaacta gaggagcaaa aaagaaatct caggtttggt ttttaggaat agccgaacgce 27480

gggggtcgaa cccgcagcect taagattaag agtcttacge tctaccgatt gagctagcce 27540
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ggcecgggcetyg ttgaagagag ttgccatata gecgctacata atcctaaagce ggtcagggce 27600
tggggggcga acacgctgac ataatgctag cgcgtcgage ggcgaatcct ctggaaccaa 27660
aattgttagg tggaaggtgg cttcatctac gaatctgggt gtttcctcga ttggatctta 27720
tcattgcttce cctgattegt atgagtecttt aattttetgg ttgcttgact ctgaccgegg 27780
tcactagatt gcccaccatg tgcgttacta gaacctttce ccgattcttt getgcagcta 27840
acactataca gggcaaagct cgtggacgac catcagatcc atactgcctc gttgcataac 27900
ccgattectt ggcaattgca tacatacgtc tggecctttcece tgatcatctg geccgtgtte 27960
tttgcetttt acctectctec cgagecgctat gatacctaca ttcagggaca ggagtggacce 28020
tttgtgtttg cggggtctat catcacagtc cagtcgctct tcectggcectgat gaccaagtgg 28080
aacatcgata ttaacaccct attcacaact actcgatcca aatccatcga cactgcccgg 28140
cttatcaaag tggttccgat caccaatgcc ggctctgeccg agatctgtaa cctgattaga 28200
gagcacattg gcccgaagaa gacccttteg ttectettec agaagcgecg cttectettt 28260
tacccecgaga ctcegectectt cgcacccectt tcettacgece tcgacgccga gecgaagcecg 28320
gccctcaaga cttteccagca gagcgagggce ttcacgtcga aggccgagat tgagcgegte 28380
caaaaccact atggtgacaa taccttcgat attcccgtte ccggtttcat tgagctctte 28440
caggagcatg ccgtcgcgec gttcecttegte ttccagatcet tetgtgttgg attgtggatg 28500
ttggatgaat actggtacta ctcgctectte accctcttca tgctecgtgat gtttgagagt 28560
accgttgtgt ggcagcgcca gaggacattg agcgagttce gtgggatgag catcaagcct 28620
tacgatgtct gggtataccg tgaacggaaa tggcaggaga tcaccagtga taagcttctt 28680
cceggtgate tcatgtcggt gaaccgcacce aaggaggaca gcggtgttge ttgtgatatt 28740
cttctggttg aaggcagtgt cattgtcaac gaggctatge tttctggcga gagcacccct 28800
cttctgaaag actctatcca gectcecegtect ggcgatgact tgattgagcec agatggattg 28860
gataagctct cgtttgtgca tggaggtacc aaagtcctec aggttactca ccctaatctg 28920
actggcgacg cgggcttgaa gaacttggcce agcaacgtta ccatgecctcecc agacaatggt 28980
gccttgggtyg tggttgtgaa gaccggtttce gaaaccagec agggtagect cgtecgtact 29040
atgatctact cgactgaacg tgtctctgcc aacaatgttg aagctctgcet gttcattcte 29100
tteccttttga ttttegccat tgccgetteg tggtacgtgt ggcaagaagg tgtgattcgg 29160
gatcgcaaac gctccaagct tctgctcecgac tgcgtectta ttatcaccag tgttgttect 29220
cccgaattge ctatggaact cagcttggcec gtcaacacta gtcttgcectge tctgagcaag 29280
tatgccattt tctgcactga gccattccegt atcccctttg ctggtegtgt tgatatcget 29340
tgcttcecgata agactggtac cctgaccgga gaggatcttg tecgttgatgg tattgetgga 29400
ctcactttgg gtgaggctgg ttcaaaggtc gaagctgatg gtgctcacac cgagttggcecce 29460
aattcttectg ctgctggacc cgacaccact ctcgttcteg ccagtgctca tgeccttggtg 29520
aaattggatg agggtgaagt cgtcggtgac cccatggaga aggctacttt ggaatggctt 29580
ggctggacte tgggcaagaa cgacactttg tcttccaagg gcaacgctcecce cgttgtttet 29640
ggtcgcageg ttgagtctgt tcaaatcaag agaagattcc agttctcecctce ggceccctgaag 29700
cgtcagagca ctatcgcgac cattacgacc aatgaccgca atgcttccaa gaagaccaag 29760
tctacttttg tgggtgtcaa gggtgccccece gagaccatca acactatgct ggtcaacaca 29820
cctecceccaact acgaggagac ctacaagcac ttcacccgta acggtgctceg tgtgettget 29880
cttgcttaca agtacctttc ttcggagacc gagctttcecce agagccgtgt gaacaattat 29940
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gtcecgcgaag agatcgaatc cgaactgatt tttgcecggtt tcecttgtect gcagtgcecccg 30000
ctgaaggacg atgccatcaa gtctgtccaa atgttaaatg aaagcagtca ccgtgttgte 30060
atgatcaccg gtgataaccc attgactgct gtccacgtcg cacgcaaggt tgaaattgtt 30120
gaccgtgagg ttctcattct tgatgcccecce gaacatgaca actctggaac caagattgte 30180
tggcgtacca ttgacgataa gctcaacctt gaagtcgacce ccactaagcc tcecttgatcct 30240
gaaatcttga agactaagga tatttgtatc actggatatg ccttggcaaa gttcaagggce 30300
cagaaggctc tccctgatct getccegtcac acctgggttt acgctegtgt ctcteccaag 30360
cagaaggaag agattctcct tggtcttaaa gatgctggat acaccactct gatgtgeggt 30420
gatggaacca acgatgttgg tgctctgaag caggcccacg tcggtgtcege gcttctgaac 30480
ggctecgcaag aggatctcac caagatcgcect gaacactacc ggaacactaa gatgaaggag 30540
ctgtacgaga agcaggtcag catgatgcaa agatttaacc agcccgcccce tccagtacct 30600
gttctgateg ctcacctgta tccecccecegge cctaccaacce cacactacga gaaagcgatg 30660
gagagagagt cgcagcgcaa gggtgctgeg atcaccgcte ccggcagcac tcceccgaaget 30720
attccgacta tcacatccecce tggcgcacag gccctgcage aatcgaactt gaacccccag 30780
cagcagaaaa agcagcaggc ccaggcagct gcagctggcce ttgcagacaa gctcacatcg 30840
tctatgatgg aacaggagct ggatgacagc gagcccccca ctatcaagcet gggtgatgca 30900
tcegtegetyg cteecttecac tagcaagttg gccaacgtta ttgctatccce gaatattatce 30960
cgtcaaggtc gttgcaccct ggtcgcgact attcagatgt ataaaatcct cgctttgaac 31020
tgcttgatca gtgcctacag tcecttagtgte atctacctgg atggtatcaa gtttggtgat 31080
ggacaggtca ctatcagcgg tatgctgatg agtgtctget tcectttcaat ttcecceccgegee 31140
aaggtatgtc gtatttccca tgtcgaccaa atgatttgct aatatgttac tgtgtgaagt 31200
ctgtcgaggg tctgtccaag gaacgcccgce aacccaatat tttcaacgtce tacatcattg 31260
gatctgttet tggacagttt gccatccaca ttgcgactcet gatctacctt tccaactatg 31320
tctataagca cgagccgtac gtgatgaaaa cttceccccttt catttgtect acttcatage 31380
taacataatc aacaggagag attctgatat tgatctcgag ggcgagtttg agccttcccet 31440
tctgaacagt gccatctacc tectccaget gattcagcaa atctccacct tcectcgattaa 31500
ctaccaaggc cgtceccttec gtgagtcaat ccgcgagaac aagggcatgt actggggcecct 31560
cattgcecgeg tceccggtgteg cattctectg cgccactgaa ttcattccececg agctgaatga 31620
gaagttgcge ctecgtcecccct tcaccaacga atttaaggtg acattgactg tgctgatgat 31680
cttcgactac ggtggctgtt ggttgattga gaacgtccte aagcacctgt tcagtgactt 31740
ccgtcecccaag gacattgcca ttegtegece tgaccagcete aagcecgggagg cggaacggaa 31800
gttgcaagag caagtcgacg ctgaggccca gaaggagctg caaaggaagg tctagaggtt 31860
ggtggtttga agatttgtat ctgtaaacat agagaggagg ttgttgaatt ttagaaatgt 31920
tcaagtggtg tgtgacattt aatacattta tttttggctt ttattgaagc attcttggaa 31980
actatatgta gaaacaaatt cgtatagttg aatggctcct actctgtact gtccaatcgt 32040
cgtgaggcca ggtattgcct tggtagagaa cagtgtagac tcaaatgtgg cgatcgtccg 32100
atcagcttgt tacgaggtta gggctcgaaa tgatcggcce accataactt cttgtagecte 32160
cttgtttgag aggatgcagt ctacccgtta tgtagaccta attatccagg atggtcgaga 32220

atacttctca atacacaggg ttagacccca gatatatgat atgtcacctc agagaggggce 32280
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aaagactggg taattccaaa aaatgtgatt ttgcagaggg tcaaagctat atcggatact 32340
gcttetttte tetgectcat agtgaaggaa acactatatt cttcatggta ggcaaagagg 32400
taaaagtgta cgtgccccaa ttcggtagaa ggataggcce tgtttgaaaa ttccacattt 32460
tgaccgatat atctatagaa acatatgaag tagccgcttg gcccttctece atttgaaget 32520
tcgagctgac gtggacttca aatgcaggat gctttgttce tttgtactge catgcaatat 32580
aatgttgcct tgaactcgag attataatgc gaaaacctcg tagagccgat cgcagcccga 32640
gccaacattt ttctataata cataggtaaa cgatctgtga attcagaaag ctcccacatt 32700
gtattataag catgaatcat tcaacgcgag acttcaagct tcatgaaatc cttcaggaac 32760
ccaacagttg aaagaccacc aattccctag atcccactga tttcgattac gacattccgg 32820
attgtagtag ggcatatggc gatgccgggt ttgattgcaa agaatatatt cccatacatt 32880
gcagtaccca cctttgacaa tccaggattc aggtgcgteg acgccgcegt gattacaact 32940
agtgctggag gcgccgttgt catagaacca tttgcaggag ttaccgtcaa ttgattcggt 33000
gggtagactt cggtctggtc gcaggcattt gaggtcctte gtccagccca cattatgtcece 33060
tttcatttgg atgtagttgc ccttgcagtt cttecttggtg tacatttcca ctgtceccatgg 33120
atggacatat ggcgcatcge tggttgtggt gcttggttte gtgttggatg ttttggttga 33180
cttgaccgat gtagttttgce tagtggtggt ggccttggtg gttgtggtge ttgacgcage 33240
actggccgat atcgttttat tggatgggga caaggcaagt ctctgaatag tcataaattt 33300
tgcaaaagca ttaaccgcat tagtaggcat ggcagtcttt tttgaggtgg tcgctccaat 33360
ggtgcggttyg gtagaagtac agaattccga agtgcttcca caataaccat acgaagagca 33420
ctatgaattt attagatgtt gaagagcagg atttagagcc tcttgactca cacattcatt 33480
agctgcacat ggattcaaag aacccagatc agaccagttg ctagggcgct ttgtcecccagg 33540
caccecggggg ccacaaacag cattggaaag cgtagctgge atcatgggtt ctccagaact 33600
gaggcatata acagcaccct gcactaaatg gtcacatcca agccattccce aggtttgage 33660
attgtaggtc tcgatatcag ccaaggcgag agagtgttct tgagcaatcg tggtgcaggt 33720
ttecgeceegee tggacaacat atttgtgaca aagaccatca ctacctgctt gaggtgcacce 33780
tgatattgct gtcggactgg ccaaaaggac gcctatgaga gtcacgaagt tgcttggtcecg 33840
gaagcaccac atcatattga ctgatggaga gtagttgctt tgcttgtcectt tattttgcaa 33900
ggcaggtttc atctttatct gttcaaagag gaaaacatgt gccaaactgc caaggataga 33960
tgcacgcatg aatatgacat tgccggggag gggcaaatgt ttgtgaaaga actaggatac 34020
tgtgccaggg ccattagcat agtattgaag caaattatag aatggcactg catcaaaatg 34080
tggaatcctce gaatttttte tttgtettet aacgcctagt gcatgtcettt ccaggttgte 34140
cttgaaggct ttgtctggtce tcccagaaat ggaaggactc aagggtatgt atacagcttce 34200
taaaacgtaa atgattcacc cgagaaagga attcataatc cgaggaaggt cagacacata 34260
aggctgtctce gaaacccctt gaatgcccaa ggaagaaagg aaattcctac ggctgggtca 34320
gactagcaag aaaacgtcac ttgacttctg agatccactc agatagcaga agaacgtgtt 34380
tggtgatttt cgttctttgt aaatgcatag gaccagatga ttcgaggaat cttcttgtta 34440
gcacccttaa tccaaatctt ctgtagacca agcactcgge tattgatact gtttcgagag 34500
tctgtaagat atgacattac tctgatacag atacgtggaa tggaaacatt gcgggctttce 34560
gaatgacatt gggttgacta acgaaggccc cttcacgcag tgacgaggcce ccaaagttca 34620
aggccaacgc gcaaagcggg accaacatcg aactccccat tcectceggggag ctgagggcce 34680
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gccttgattt tgacatctte ccatttgtca aagtcattat tgaacgcctg cgtcatttce 34740
gaagcattca gaatgcgggce caaccggaag tgacaatcta ggagatcagc acttggcaga 34800
cttcgtacat tgtctgcgte cttgttgcetg aaaaccacct ctatcggaaa aaagaccttg 34860
taatttgaag aaattccttc gaacgtgtga actttgtatt tattgtccac atcctttgaa 34920
atttcggtta gcaaggtaat aaagtaaaat cattccacaa atgggagcgc actcactgtg 34980
ggttcaaagg caagacggaa cgcgccgaag tgttcatgta cccagctagt aagggtgaga 35040
ccgttggata agctgttgat ctcecttggtge ctgaaattca tttceccggat cctgggaaaa 35100
cagcgccaga ggacctccecca agctcegtgac gcatttggta tgagatcecgtt cttgagecceg 35160
tgagtcattg atcttaatga ggatccgaga acttactcge cggggatccc agactgcata 35220
tgacaaggga attatgtgtg cgctttctgt attcccgagt ttttcaatat cctctgattt 35280
gcctagactg tcecccaccgat cgagatccat gtcaccagtg acaacacagc agtaaccgtce 35340
gcgttttagt aaaccttcct tgaactccece tgtccgggac ataggctggt ccaaagtgga 35400
atttttettce gcatgggaat cctgcegtte ggttgacgag atagttactg atgggggctt 35460
agaccgagaa cgcactattt cgagtgaacg tataagtcag ggctttgtac ttttttgtta 35520
acttactacg ggttcttaga ccagtgtaca ggttgcgaaa gtattgataa attccatcat 35580
cgtcttecag gectgatgata tecttegcaa tggagctttt geccgecgatct gggaggaaat 35640
tcaaaaaagc ttgtaatgat ttttgcagga tgtcttecgeg ttcteccacgg ctcecttgggtt 35700
tgtaactttc tattcttaag cgtgcggttt caatatcctg cttttgtteg gttteccgatg 35760
cttcagtaga ttgtgaaaac agcgattgtg cgcggggata ggcacgtgct ggaccagaaa 35820
cttecgetete ttgggtttge tgtttacgtt tttgagaccg ggtggtgggt cgatctgatt 35880
caggcaattc agaacggcgc cttttaagat tagttttgga tggtggcgac gaggaagttg 35940
gagggatgtt ttggttcggg gcatcggctt gtagtgaagg gggcggtcege tttgetggtt 36000
tctttttett cecccatgatg tetgctagta gtagtatatt tcecttgettte cttttecaat 36060
actgagatgg tagtttcagt ggatgaaaat gagaacaatg ggataattca gtggatggaa 36120
atgagaacaa tgtgatgatg ggggagaaaa gtgatgtggg ggtgtcgggg gatagctccg 36180
agatattcct ccggcagaat cgctccaccg aaaaacagtce cgccggacgg gtcatccccece 36240
ttttggagaa aatgtatttg tagttacaga aaggcattag cccacagaac aagaattcat 36300
ccatatttca ttgttttcca tcaagcaatt actcgtccaa tcecgtectcteg gagggtgcag 36360
agaataggct ctctctggaa ggccgctgga aaaagtggga aaaggataca ttctgtggece 36420
acaggcgtgg gacagggttt ccccctgaca ctgggggaga aatgtggaaa tgtgggggaa 36480
ctectgcggag acggaagaac aaaaggcggt caactgctge ctccacgtga tgtcacgtgg 36540
agcttagcecg tccagcecttgg aagataaccce tagaggaata tgagcatatt ctacggagaa 36600
ctactcecgta caacatacgg agtactcata caactctgta gcaacccctg atgtgatctg 36660
tatttgaagt gtggacctga taccgactgc tcctcaaacc ccttaaaccce gtatcgagta 36720
ctccgtaata tgtacaccgt tcactgactc acattgatta atcacattag atctctcegtt 36780
ttcatgtacg tggatcatta tgagttcgag cattgaatat aagctaaaac cataccccct 36840
gaccctaagg ggccttectgg aaagaaaaat cttgtcectttt gcaaatcaaa atatatatag 36900
agttgtttac ccgaactgtc gggttatgca tcttcaggce tgtggagctg tgtcatcatt 36960
ttgttactcce cccttatcta ccgcaggatce gccaaaatge ctagcgagac tgctacaggt 37020
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gactttggtc cagcgccgcee tgggatagac ttgacagaga accaaactgg cgacttgcta 37080
ggagcagtga ttcctgtage ggtggtcecgeg acgactgcgg tgatattgcg gacgattgeg 37140
ccgacgagga tcaaagagat ccgacaaaca gctattgatg actatctcat tgttgeggeg 37200
cttttattct cttggggaac ggcaatatca tgcttcatca gtgagttgac catgaggcca 37260
aagccgatgg gceccagtact cacaacagac tctttaggca ttccatatgg caacggttat 37320
catttgcaat ctgtgacaaa agcagagttt aacactgttt ggaaagtaag gaatccaata 37380
ttaaatgaga tgcctgggat agacgttgac cagacattca gatccttttc gecctatgtca 37440
tgatttacgc tacagccgtt acctgcacca aagcctcgat cgtcecttattt tacggeccgca 37500
tcttecactt tecgctggtca ctggecatct gectgtttet ggtegttgga tattgggttg 37560
ccattattgt cacggttggg atggcctgtc gaccactgce acatttctgg ttggtctaca 37620
cagatccatc agcccttggt gtctgcattg atattcccac gttettttte gcaaatggca 37680
ttgctgecat ggcgattgat gtgatcatac tgtgcatgce gatgccagca atataccagt 37740
ctcagatgca gttgtcgcaa aaggtagcgg tcgtgggtat cctactcttg ggaagtttgt 37800
atgtacctct gecccgggeccece tectacgaga aggactgtag ctaattattce tcagtgtttg 37860
cgtggcaagt atctgccgga tcatcgcact tcagaatatc accgacggga cagatacgac 37920
gtgggctatc gccccagtcet ttatttggtc gtccgtggaa ccatttgttg ggattatttg 37980
cgcatgectce ccaacatttg ggcctttett tcecggcaatgg cggtccatceg ctecggacgeg 38040
ctcatcaact gatggcagta ccgatccaag ctctgagcta ccatctgaga caacgacctg 38100
gcteccgaaga tcccgaacca aaaaacctgce caaggactca atattcagta tcaatgattt 38160
ttgctgtgtce gatgaggtcc aactaatgaa cgatatcaat gccactcggt cgctggggga 38220
cgaggctgceg agtgaccatc aggacgtgga gggaggctgt atcacagtcc aaaaagatgt 38280
ggaagtgaca tgggccaagt acaagtcagg aaaaaaaaat gatctggcct tcaagtatca 38340
taaaggggct tgatcagctt tgcaaatatt tcgacttgac acggactata tttgegtttt 38400
gtgtatattt aataaaaata gacgccactg gcaatttgta attgataaag gtaagtctta 38460
ttcecgtaate catacccegt actctataca aagtactcectg tgctccgtac ggagtacacg 38520
gaaacaaacg gggatatagt cgtggcacct ttccegtgtt ggcggacttg cccgtaacgt 38580
aaacactccg cagatccctt ccaacacagt acataatcct gcagcgaaga gcgatctgat 38640
agacgctatg tgccgtcgtg acttgttatg ccaattaacg gtggcagaat tgtggagcaa 38700
tctagcagag gaaagtttcg atgtgcatgc cgagccctaa aaagtcccag tgcggagaat 38760
gtagtaatcg actggacatt ccatgtactt tgcacgctat aacatatttc tatgccatat 38820
acccctetgg taatcatgta gatcctettg cttactgegt tggctecttt gtatcgtact 38880
ttececgegteg cagcattata agaggataga gagaccgcat gagagaatac acaagagaaa 38940
tcactaattc actacctgat cccccaattc actcaacatg tctcacattc acacttccag 39000

attgcaaa 39008

<210> SEQ ID NO 267

<211> LENGTH: 556

<212> TYPE: PRT

<213> ORGANISM: Penicillium coprobium PF1169

<400> SEQUENCE: 267

Met Glu His Glu Thr Asp Leu Val Ser Phe Ala Phe Ser Gly Pro Ala
1 5 10 15
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202

Phe

Ala

Gly

Leu

65

Ala

Pro

Ser

145

Gln

Glu

Pro

Ala

Tyr

225

Gln

Gly

Ile

Ser

305

Met

Leu

Ile

Leu

Asp
385
Tyr

Gly

Thr

Asp

Phe

Leu

50

Glu

Gly

Ala

Ser

Ser

130

Gln

Thr

Leu

Ala

Ile

210

Glu

Ser

Pro

Ile

His

290

Leu

Gln

Trp

Gln

Arg

370

Ser

Lys

Asp

Lys

Gln

Asn

35

Lys

Asn

Gly

His

Ala

115

Asn

Phe

Val

Asp

Ala

195

Arg

Val

Phe

Leu

Arg

275

Ile

Arg

Gln

Gly

Pro

355

Phe

Pro

Gly

Met

Asp

Ser

20

Ala

Ala

Ser

Val

Leu

100

Leu

Gln

Ala

Asp

Trp

180

Met

Thr

Pro

Gly

Tyr

260

Gln

Leu

Tyr

Phe

Met

340

Gln

Val

Gly

Arg

Phe
420

Leu

Lys

Ile

Arg

Val

Tyr

85

Leu

Thr

Val

His

Gln

165

Leu

Phe

His

Tyr

Asp

245

Ile

His

Asn

Ile

Gln

325

Ser

Phe

Asn

Glu

Thr
405

His

Ile

Pro

Gln

Gly

Leu

70

Met

Arg

Arg

Leu

Gly

150

Pro

Arg

Leu

His

Pro

230

Phe

Ile

His

Arg

Gly

310

Ser

Glu

Gly

Pro

Leu
390
Asp

Val

Lys

Ile

Phe

Val

55

His

Gly

Val

Val

Leu

135

Gln

Ile

Phe

Thr

Thr

215

Val

Trp

Pro

Ile

Ser

295

Ile

Leu

Val

Ser

Asp

375

Tyr

Ala

Glu

Val

Tyr

Arg

40

Glu

Ser

Phe

Ala

Leu

120

Met

Ala

Arg

Glu

Ser

200

Ile

Val

Gly

Arg

Thr

280

Ser

Ser

Leu

Gly

Val

360

Thr

Val

Lys

Asp

Arg

Ile

Arg

Arg

Ala

Asp

Glu

105

Glu

Asp

Glu

Leu

Asp

185

Gly

Ile

Arg

Asn

Phe

265

Glu

Leu

Gly

Ser

Val

345

Gly

Gly

Arg

Asp

Gly

425

Gly

Asp

Leu

Gly

Leu

Val

Pro

Val

Glu

Gln

Glu

170

Ser

Thr

Ser

Leu

Ile

250

Glu

Thr

Asn

Ala

Pro

330

Val

Thr

Glu

Gly

Glu
410

Asn

Gln

Ala

Val

Asp

Phe

75

Ala

Arg

Cys

Lys

Thr

155

Ser

Glu

Ser

His

Met

235

Phe

Ile

Tyr

Val

Pro

315

Asp

Phe

Leu

Asp

Pro

395

Gln

Tyr

Val

Arg

Arg

Cys

60

Phe

Ser

Leu

Asn

Ser

140

Glu

Leu

Glu

Gly

His

220

Ala

Pro

Thr

Met

Ala

300

Ile

Ala

Gln

Leu

Val

380

Gly

Gly

His

Thr

Asn

Ser

45

Val

Ala

Arg

Ile

Asn

125

Ile

Asp

Leu

Ser

Leu

205

Leu

Leu

Ile

Ala

Val

285

Glu

Asp

Ile

Asn

Pro

365

Ala

Leu

Trp

Val

Gln

Pro

30

Leu

Leu

Ile

Pro

Ile

110

Gln

Glu

Leu

Gln

Lys

190

Pro

Ser

Pro

Arg

Leu

270

Pro

Ser

Gly

Ala

Arg

350

Arg

Gly

Leu

Phe

Ile
430

Tyr

Ser

Ile

Val

Val

His

Thr

Gly

Ser

Asp

Tyr

175

Ile

Lys

Val

Leu

Tyr

255

Leu

Ala

Leu

Tyr

Gly

335

Tyr

Tyr

Thr

Leu

Arg
415

Gly

Ser

Arg

Ala

Gln

Gly

80

Glu

Ala

Met

Val

Thr

160

Gly

Thr

Ala

Tyr

Tyr

240

Gly

Asp

Met

Ser

Ser

320

Asn

Gly

Glu

Pro

Ala
400
Thr

Arg

Val
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204

Ala

Asp

465

Pro

Asp

Leu

Gly

Thr
545

Pro

450

Ala

Arg

Gln

Asp

Lys

530

Ile

435

Ala

Ala

Ala

Val

Gly

515

His

Ala

Glu

Val

Tyr

Ala

500

Gly

His

Ser

Ile

Ile

Val

485

Gly

Val

Arg

Ile

<210> SEQ ID NO 268

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met

1

Pro

Pro

Ala

Glu

65

Phe

Leu

Met

Arg

Ala

145

Ser

Cys

Asn

Ser

Thr
225

Gly

Lys

Gly

Arg

Phe

50

Ser

Asn

Leu

Asp

Asn

130

Tyr

Tyr

Ser

Asp

Pro
210

Gly

Glu

Ala

Gly

Asp

35

Tyr

Tyr

Ile

Leu

Ala

115

Asp

Val

Tyr

Ser

Asp
195
Asn

Arg

Gly

Thr

Ala

Ile

His

Phe

Ser

Glu

100

Leu

Tyr

Val

Phe

Ser

180

Cys

Ala

Ser

Val

2447

268

Glu

5

Ser

Ala

Pro

Leu

Pro

85

Thr

Gln

Asn

Thr

Asp

165

Leu

Ser

Tyr

Arg

Ala
245

Glu

Gly

470

Val

Leu

Val

Ala

Leu
550

Pro

Ser

Arg

Asp

Asp

70

Thr

Val

Arg

Gln

Gly

150

Trp

Leu

Met

Ile

Met

230

Ser

Gly

455

Val

Arg

Ile

Phe

Lys

535

Ala

Val

Pro

Lys

Gly

55

Glu

Glu

Tyr

Ser

Ile

135

Asn

Gln

Ala

Ala

Ala
215

Trp

Val

440

Ile

Met

Asn

Gln

Val

520

Leu

Glu

Leu

Leu

Asp

Ser

505

Asp

Ser

Pro

Arg

Pro

Thr

490

Gln

Asp

Gln

Val

Lys

Asp

475

Ser

Leu

Ile

Leu

Ala
555

Asp

460

Gly

Pro

Ala

Pro

Asp

540

Val

coprobium PF1169

Ala

Ser

Val

40

Asp

Asp

Ala

Glu

Lys

120

Gln

Ser

Gly

Val

Val
200
Asp

Asp

Val

Ile

Lys

25

Pro

His

Ile

Val

Ser

105

Thr

Ala

Pro

Pro

His

185

Ala

Ser

Ser

Leu

Ile

10

Leu

Ala

His

Lys

Ala

Leu

Gly

Met

Ser

Ser

170

Leu

Val

Lys

Lys

Lys
250

Gly

Trp

Asp

Gly

Ala

75

Met

Asp

Val

Asp

Ile

155

Met

Gly

Gly

Thr

Ala
235

Arg

Thr

Glu

Arg

Thr

60

Phe

Asp

Ala

Phe

Pro

140

Met

Ala

Val

Ser

Arg
220

Asp

Leu

445

Pro

Ser

Glu

Ser

Arg

525

His

Gly

Leu

Phe

45

Thr

Asp

Pro

Ala

Cys

125

Gln

Ala

Val

Glu

Asn
205
Met

Gly

Gln

Ser

Ser

Thr

Tyr

510

Ile

Gln

Cys

Leu

30

Asn

Asn

Ala

Gln

Gly

110

Gly

Ala

Asn

Asp

Ala

190

Leu

Leu

Tyr

Asp

Ile

Glu

Thr

495

Lys

Gly

Arg

Arg

15

Gln

Ile

Val

Ala

Gln

95

Leu

Thr

Phe

Arg

Thr

175

Leu

Ile

Ser

Gly

Ala
255

Lys

Val

480

Ala

Ala

Ile

Glu

Phe

Ser

Asp

Lys

Phe

80

Arg

Arg

Leu

Pro

Ile

160

Gly

Gln

Leu

Pro

Arg

240

Ile
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206

Asn

Ser

Gln

Asn

305

Thr

Phe

Ser

Gly

Asn

385

Lys

Gly

Asn

Ser

Glu

465

Glu

Arg

Gln

Gly

545

Leu

Leu

Ser

Glu

Ala

Lys

Asp

Asp

Ser

290

Asn

Gln

Gly

Ile

Leu

370

Leu

Leu

Cys

Val

Asn

450

Arg

His

Arg

Glu

Lys

530

Met

Asp

Glu

Leu

Gly

610

Asn

Ser

Ser

Ser

Gly

Gly

275

Leu

Pro

Ala

Pro

Lys

355

Ile

Leu

Ser

Pro

His

435

Asn

Thr

Ala

Ser

Leu

515

Pro

Gly

Leu

Glu

Leu

595

Leu

Met

Ser

Asp

Arg

Asp

260

Arg

Ile

Glu

Gly

Glu

340

Thr

Lys

Met

Val

Arg

420

Val

Ile

Leu

Thr

Thr

500

Lys

Ala

Ile

Ile

Ala

580

Asp

Leu

Leu

Gly

Ala
660

Asp

Pro

Thr

Leu

Asp

Asp

325

Ser

Ile

Ala

Gln

Pro

405

Arg

Val

Pro

Thr

Val

485

His

Asp

Ser

Phe

Glu

565

Leu

Glu

Ser

Arg

Glu
645

Ile

Pro

Ile

Met

Ala

Arg

310

Pro

Val

Ile

Ser

His

390

Thr

Ala

Leu

Ser

Cys

470

Ser

Arg

Gln

Val

Thr

550

Ala

Asp

Leu

Leu

Ala

630

Ile

Arg

Thr

Glu

Gly

Thr

295

Cys

Gln

Pro

Gly

Leu

375

Leu

Glu

Ser

Glu

Ser

455

Val

Leu

His

Ile

Val

535

Gly

Ser

Glu

Ser

Pro

615

Val

Val

Ile

Gly

Cys

Ile

280

Tyr

Gln

Glu

Asp

His

360

Ser

Asn

Cys

Val

Ser

440

Leu

Met

Val

Arg

Asn

520

Ser

Gln

Pro

Leu

Gln

600

Leu

Gly

Ala

Ala

Arg

Val

265

Thr

Ala

Tyr

Ala

Ser

345

Thr

Leu

Pro

Ile

Asn

425

Tyr

Pro

Glu

Gly

Leu

505

Thr

Arg

Gly

Ser

Pro

585

Pro

Arg

Ile

Ala

Tyr
665

Met

Ile

Met

Arg

Phe

Ala

330

Thr

Glu

Gln

Lys

Pro

410

Ser

Thr

Phe

Ser

Leu

490

Thr

Glu

Ser

Val

Ile

570

Leu

Ala

Thr

Glu

Tyr
650

Leu

Met

Arg

Pro

Ala

Glu

315

Ala

Asp

Ala

His

Ile

395

Trp

Phe

Arg

Val

Tyr

475

Ala

Leu

Ile

Asn

Gln

555

Arg

Asp

Ser

Ala

Leu

635

Ala

Arg

Ala

Ala

Asn

Gly

300

Ala

Ile

Arg

Thr

Gly

380

Lys

Pro

Gly

Ser

Phe

460

Ala

Leu

Met

Ser

Thr

540

Trp

Lys

Leu

Ser

Leu

620

Thr

Ala

Gly

Val

Ser

Pro

285

Leu

His

Asn

Leu

Ala

365

Met

Pro

Ala

Phe

Glu

445

Ser

Thr

Ser

Ala

Arg

525

Arg

Pro

Trp

Arg

Ser

605

Gln

Ile

Gly

Met

Asn

Gly

270

Lys

Ser

Gly

Ser

Tyr

350

Gly

Ile

Phe

Val

Gly

430

Leu

Ala

Phe

Leu

His

510

Arg

Pro

Gln

Ile

Pro

590

Arg

Ile

Val

Val

Thr
670

Leu

Ala

Ala

Pro

Thr

Ser

335

Val

Leu

Ala

Ala

Pro

415

Gly

Ser

Ala

Leu

Trp

495

Ser

Val

Arg

Met

Met

575

Gln

Val

Met

Val

Leu
655

Ile

Thr

Asn

Gln

Gln

Gly

320

Phe

Gly

Ala

Pro

Ala

400

Asp

Ala

Pro

Ser

Gln

480

Asp

Ile

Thr

Arg

Gly

560

Asn

Phe

Asn

Gln

Gly
640
Thr

Asp

Trp
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208

Gln

Ser

705

Ala

Thr

Lys

Ala

Glu

785

Ala

Ser

Pro

865

Leu

Pro

Asp

Asn

Glu

945

Glu

Pro

Ala

Leu

Ala

Cys

Ala

Gln
690

Val

Glu

Pro

Pro

Leu
770

Val

Glu

Ala

Pro

Ala
850

Gly

Gly

Asn

His

His
930

Thr

Leu

Glu

Gln

Thr
1010

Val
1025

Trp
1040

Ala
1055

Leu
1070

Asp
1085

675

Ala

Ala

Cys

Arg

Cys

755

Ser

Met

Asn

Arg

Thr

835

His

Leu

Pro

His

Thr

915

Arg

Gly

Pro

Thr

Thr

995

Gln

Thr

Phe

Thr

Leu

Ser

Gln

Ala

Leu

Met

740

Ala

Ala

Thr

Met

Asp

820

Leu

Ser

Asp

Asn

Trp

900

Gln

Ala

Ala

Trp

Gly

980

Gln

Leu

Val

Cys

Ala

Pro

Thr

Asn

Ala

Arg

725

Leu

Asp

Ser

Gly

Leu

805

Ala

Arg

Ala

Thr

Val

885

Pro

Thr

Thr

Glu

Leu

965

Tyr

Gly

Pro

Gly

Cys

Lys

Pro

Glu

Ile

Asn

710

Glu

Arg

Pro

Ala

Tyr

790

Arg

Gly

Gly

Ile

Trp

870

Val

Val

Tyr

Ser

Lys

950

Ala

Ile

Leu

Ile

Cys

695

Ser

Leu

Val

Tyr

Ser

775

Asp

Pro

Pro

Pro

Pro

855

Ala

Arg

Leu

Trp

Pro

935

Phe

Asp

Ser

Arg

101

Ser Ile

103

Glu Ala

104

Met Ile

106

680

Ala

Pro

Glu

Asp

Arg

760

Arg

Gln

Val

Pro

Val

840

Tyr

Thr

Leu

Val

Thr

920

Asn

Arg

Arg

Met

Leu
1000

Gln Asn

5

0

Va
5

Me
0

Gln Gly G1

107

Phe Tyr

109

5

Ag
0

Leu

Ser

Trp

Thr

745

Asp

Trp

Gln

Gln

Asp

825

Leu

Leu

Ala

Thr

Glu

905

Gln

Ala

Trp

Arg

Ala
985

Leu Asn Val Lys Asp Leu Thr Ile

Glu Ala Tyr

700

Ser Val Thr
715

Leu Leu Lys

730

Ala Tyr His

Ala Met Lys

Tyr Ser Ser

780

Glu Leu Thr
795

Phe Ser Gln

810

Leu Ile Ile

Gln Thr Leu

Ala Leu Ala

860

Leu Gly Ser
875

Asp Tyr Val

890

Ser Leu Pro

Ser Arg Met

Leu Leu Gly

940

Arg Asn Tyr
955

Ala Asp Ser

970

Leu Glu Ala

Asp Pro

is Ser His

1l Val ser

t His Pro

n Leu Pro

P Ser Leu

685

Ser

Leu

Ser

Ser

Ala

765

Val

Gly

Ala

Glu

Ser

845

Glu

Ser

Ser

Phe

Ser

925

Ser

Leu

Gly

Gly

10

Gly

Ser

Leu

Pro

750

Tyr

Tyr

Glu

Leu

Ile

830

Lys

Arg

Trp

Leu

Tyr

910

Ser

Leu

Arg

Ser

Met
990

05

Ile Gly Thr
1020

Asp Gly
1035

Gly Glu
1050

Gly Asp
1065

Gln Ala
1080

Arg Arg
1095

Ala

Arg

Gly

Gly

735

His

Pro

Pro

Tyr

Glu

815

Gly

Met

Gly

Ala

Phe

895

Pro

Asn

Ser

Pro

Val

975

Ile

Glu

Ile

Leu Val

Ser Asp

Leu Glu

Ala

Asp

Ile

Asp

720

Leu

Met

Val

Gly

Trp

800

Ala

Pro

His

Lys

His

880

Asp

Phe

His

Pro

Glu

960

Phe

Met

Val

Thr

Gln

Arg

Pro

Tyr
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210

Arg

Asp

Gln

Thr

Pro

Ala

Ile

Gly

Leu

Leu

Arg

Gly

Ser

Lys

Asp

Arg

Ile

Asp

Arg

Phe

Glu

Ile

Asp

Cys
1100

Asp
1115

Glu
1130

Thr
1145

Gly
1160

Val
1175

Ser
1190

Asp
1205

Val
1220

Gln
1235

Lys
1250

Ser
1265

Asn
1280

Ala
1295

Gln
1310

Ile
1325

Pro
1340

Val
1355

Asp
1370

Leu
1385

Phe
1400

Val
1415

Thr
1430

Asp
1445

Asn
1460

Met
1475

Thr

Leu

Pro

Met

Pro

Leu

Tyr

Ile

Ser

Val

Lys

Leu

Gly

Arg

Glu

Glu

Gly

Leu

Glu

Glu

Pro

His

Tyr

Leu

Glu

Val

Gly

Ala

Met

Ile

Phe

Cys

Leu

Phe

Leu

Leu

Gly

Arg

Leu

Leu

Pro

Asp

Leu

Arg

Glu

Asp

Gln

Ser

Ala

Glu

Asp

Leu

Pro

Thr

Ala

Ala

Leu

Ala

Thr

Thr

Ile

Ser

Ser

Glu

Thr

Leu

Asp

Phe

Thr

Asp

Ser

Glu

Met

Gly

Gly

Gln

Pro

Ile

Phe

Gly

Leu

Ala

Ser

Ser

Cys

Met

Cys

Gln

Arg

Glu

Asp

Ala

Pro

Thr

Ala

Ser

Gln

Leu

Asn

Leu

Leu

Pro

Val

Thr

Ser
1105

Ser
1120
His
1135

Ile
1150

Arg
1165

Asp
1180

Val
1195

Asn
1210

Gln
1225

Thr
1240

Lys
1255

Leu
1270

Leu
1285

Trp
1300

Val
1315

Ala
1330

Ile
1345

Gly
1360

Tyr
1375

Val
1390

Ile
1405

Lys
1420

Ser
1435

Gly
1450

Glu
1465

Ala
1480

Thr

Val

Pro

Gly

Asn

Trp

Asn

Gly

Pro

Ala

Leu

Ala

Glu

Met

Gly

Gly

Ala

Leu

Leu

Ser

Leu

Lys

Val

Glu

Gln

Ala

Leu

Pro

Ala

Gly

Val

Gln

Gly

Glu

Ser

Trp

Pro

Leu

Arg

Asn

Glu

Val

Ala

Gln

Lys

Val

Gln

Met

Ser

Val

Gly

Val

Thr

Val

Ile

Leu

Asp

Gly

Asp

Lys

Gly

Gly

Ala

Leu

Ser

Gln

Ser

Ser

Val

Ile

Glu

Val

Ile

Gly

Gly

Ser

Cys

Phe

Gly

Pro

Leu

Glu

Ser

Lys

Arg

Ala

Thr

Pro

Thr

Tyr

Gly

Cys

Glu

Pro

Gly

Glu

Asp

Ser

Gly

Arg

Leu

His

Arg

Leu

Leu
1110

Ser
1125

Asp
1140

Glu
1155

Thr
1170

Glu
1185

Ile
1200

Val
1215

Ala
1230

Leu
1245

Met
1260

Leu
1275

Leu
1290

Ile
1305

Cys
1320

Ser
1335

Gln
1350

Ala
1365

Leu
1380

Gln
1395

Gln
1410

Thr
1425

Gln
1440

Lys
1455

Glu
1470

Gln
1485

Arg

Asn

Leu

Thr

Trp

Leu

Arg

Gln

Pro

Glu

Leu

Lys

Asp

Ala

Leu

Leu

Arg

Trp

Gln

Ala

Phe

Tyr

Ala

Thr

Gln

Glu

Lys

Asp

Gly

Leu

Ile

Thr

Gly

Leu

Asn

Pro

Gln

Gln

Phe

Asn

Asp

Leu

Leu

Pro

Val

Cys

Gly

Arg

Ile

Leu

Phe

Val

Arg

Ser

Val

Leu

Asn

Val

Asp

Glu

Asn

Thr

Leu

Ala

Asp

Ala

Gln

Asn

Pro

Ala

Leu

Phe

Gly

Ser

Glu

Asp

Tyr

Ala
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212

Leu

Phe

Ser

Ser

Glu

Pro

Leu

Phe

Asp

Leu

Glu

Thr

Leu

Gln

Leu

Glu

Gln

Asp

Thr

Asp

Phe

Met

Asp

Glu

Ala
1490

Leu
1505

Gly
1520

Gly
1535

Asn
1550

Ser
1565

Asp
1580

Gly
1595

Glu
1610

Leu
1625

Tyr
1640

Leu
1655

Cys
1670

Leu
1685

Leu
1700

Ala
1715

Asn
1730

Tyr
1745

Ala
1760

Cys
1775

Thr
1790

Pro
1805

Arg
1820

Leu
1835

Ile
1850

Ser
1865

Gln

His

Val

Pro

Glu

Gly

Glu

Ser

Gly

Leu

Asp

Leu

Cys

Glu

Ser

Leu

Thr

Pro

Asp

Thr

Val

Asp

Pro

His

Arg

Ala

Trp

Ser

Val

Arg

Pro

Pro

Gly

Ser

Pro

Asp

Val

Leu

Val

Arg

Lys

Thr

His

Ala

His

Gly

Gly

Asp

Lys

Ile

Ser

Leu

Leu

Ala

Tyr

Arg

Thr

Met

Ile

Phe

Leu

Ala

Ala

Gln

Ile

Asp

Leu

Val

Phe

Ile

Leu

Ser

Ser

Leu

Leu

Thr

Thr

Ser

Val

Ser

Trp

Leu

Arg

Asn

Arg

Thr

Tyr

Gly

Glu

Glu

Asp

Glu

Asp

Met

Asp

Leu

Thr

Gly

Cys

Met

Arg

Asp

Cys

Ala

Ile

Ile

Ser

Ser

Arg

Leu
1495

Pro
1510

Cys
1525

Thr
1540

Gly
1555

Asp
1570

Pro
1585

Glu
1600

Asp
1615

Asp
1630

Arg
1645

Thr
1660

His
1675

Ala
1690

Asp
1705

His
1720

Gly
1735

Phe
1750

His
1765

Lys
1780

Glu
1795

Ser
1810

Ala
1825

Gly
1840

His
1855

Val
1870

Ala

Leu

Ser

Thr

Arg

Leu

Phe

Gln

Ala

Phe

Arg

Asp

Val

Pro

Ser

Pro

Phe

Leu

Arg

Leu

Gly

Gly

Tyr

Ala

Leu

Ile

Pro

Thr

Lys

Thr

Glu

Arg

Asp

Ser

Ser

Asp

Val

Asp

Leu

Ser

Asp

Glu

Val

Val

Thr

Val

Ala

Val

Phe

Gly

Val

Asp

Ala

Asp

Ala

Pro

Thr

Thr

Asp

Ser

Leu

Arg

Cys

Lys

Leu

Thr

Lys

Ala

Arg

Gly

Gln

Asn

Pro

Arg

Val

Arg

Pro

Arg

Val

Ser

Thr

Ala

Gly

Tyr

Gly

Trp

Phe

Leu

Gly

Leu

Val

Ser

Asn

Arg

Gly

Ser

Val

Ala

Ile

Arg

Arg

Gln

Leu

Thr

Val

Lys

His

Val

Ala

Gly Phe Leu Val

1500

Leu
1515

Lys
1530

Val
1545

Asp
1560

Leu
1575

Asp
1590

Thr
1605

Ala
1620

Lys
1635

Ala
1650

Met
1665

Leu
1680

Ser
1695

Thr
1710

Ser
1725

Glu
1740

Gln
1755

Gln
1770

Ile
1785

Leu
1800

Leu
1815

Ala
1830

Ser
1845

Val
1860

Leu
1875

Leu

Asn

Gly

Glu

Ala

Cys

Leu

Ser

Leu

Thr

Leu

Val

Ser

Thr

Ala

Pro

Tyr

Lys

Leu

Ser

Gly

Asn

Ile

Glu

Leu

Leu

Tyr

Leu

Ser

Arg

Leu

Glu

Ala

Thr

Leu

Val

Lys

Leu

Glu

Ala

Glu

His

Val

Pro

Met

Leu

Ala

Lys

Val

Ala

Ala

Leu

Cys

Leu

Gln

Thr

Leu

Leu

Pro

Val

Ser

Val

Gly

Leu

Ile

Gln

Ile

Asp

Thr

Ala

Ala

Arg

Ile

Arg

Pro

His

Gly
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214

Tyr

Glu

Arg

Asp

Arg

Ile

Leu

Leu

Leu

Gly

Ser

Ala

Ala

Asp

Arg

Thr

Gly

Ser

Leu

Leu

Leu

Gln

1880

Leu
1895

Ala
1910

Arg
1925

Lys
1940

Gln
1955

Leu
1970

Leu
1985

Thr
2000

Ile
2015

Arg
2030

Arg
2045

Asp
2060

Gly
2075

Gly
2090

Thr
2105

Ser
2120

Ile
2135

Ser
2150

Gly
2165

Gln
2180

Lys
2195

Asp
2210

Ala
2225

Leu
2240
His
2255

Pro
2270

Val

Asp

Asp

Glu

Leu

Pro

Ser

Ala

Glu

Ile

Trp

Ser

Leu

Asp

Ala

Leu

Val

Leu

Gly

Phe

Asp

Val

Leu

Leu

Glu

Gly

Gly

Arg

Ser

Arg

Asp

Ala

Lys

Gly

Ser

Asp

Gln

Gly

Gly

Ala

Val

His

Leu

Thr

Leu

Trp

Gln

Arg

Gly

Trp

Gln

Val

Lys

Pro

Gln

Arg

Asn

Ser

Ala

Leu

Glu

Ser

Val

Ser

Ala

Trp

Ser

Gln

Ile

Ile

Gln

Val

Ala

His

Glu

Cys

Val

Leu

Val

Met

Val

Gly

Ala

Thr

Phe

Pro

Tyr

Thr

Gln

Glu

Lys

Trp

Lys

Thr

Gln

Asp

Gln

Leu

Met

Arg

Ile

Gly

1885

Pro
1900

Gln
1915

Ile
1930

Leu
1945

Leu
1960

Gln
1975

Thr
1990

Gly
2005

Leu
2020

Pro
2035

Pro
2050

Thr
2065

Leu
2080

Leu
2095

Trp
2110

Leu
2125

Ile
2140

Ile
2155

Pro
2170

Ser
2185

Leu
2200

Ile
2215

Thr
2230

Arg
2245
His
2260

Pro
2275

Gln

Ser

Phe

Leu

Pro

Gly

Arg

Pro

Thr

Asn

Ile

Pro

Ser

Ala

Ile

Glu

Asn

Pro

Pro

Leu

Asp

Gly

Ala

Ala

Gly

Val

Ser

Val

Ser

Leu

Ser

Val

Ile

Ile

Ala

Ser

Leu

Val

Glu

His

Leu

Glu

Leu

Tyr

Pro

Arg

Glu

Ser

Ala

Gln

Ile

Ala

Gly

Phe

Thr

His

Asp

Tyr

His

Asn

Cys

Val

Asp

Leu

Lys

Ala

Leu

Val

Ile

Ala

Leu

Asn

Leu

Ile

Met

Gly

Ser

Val

Thr

His

Ser

Glu

Val

Asp

Leu

Ala

Leu

Asp

Ser

Ala

Lys

Ile

Ala

Ser

Asp

Phe

Pro

His

Tyr

Ala

Ser

Arg

Ser

Ser

1890

Leu
1905

Gln
1920

Lys
1935
His
1950

Ser
1965

Arg
1980

Gln
1995

Asp
2010

Val
2025

Ser
2040

Gln
2055

Gln
2070

Thr
2085

Cys
2100

Gly
2115

Arg
2130

Gly
2145

Pro
2160

Asp
2175

Leu
2190

Lys
2205

Gly
2220

Glu
2235

Pro
2250

Pro
2265

Gln
2280

Val

Met

Ser

Ser

Ala

Met

Asp

Asp

Ala

Leu

Asp

Ile

Tyr

Leu

Ser

Arg

Ile

Pro

Cys

His

Thr

Val

Lys

Ala

Ser

Arg

Val

Leu

Asn

Thr

Ile

Leu

Phe

Ser

Tyr

Pro

Ala

Pro

Ile

Trp

Arg

Gly

Ser

Val

Ser

Pro

Pro

Leu

Met

Ser

Pro

Asp

His

Thr

Pro

Ala

Ala

Ser

Tyr

Ser

Thr

Ile

Val

Thr

Leu

Leu

Leu

Thr

Ala

Val

Leu

Val

Thr

Gly

Ala

Leu

Ser

Val
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-continued
Asp Glu Ile Leu Ala Glu Ala 1Ile Leu Cys Gly Arg Ser Asp Ser
2285 2290 2295
Asn Ser Asn Ala Glu Leu Ile Gly Gly Leu Arg His Gln Ser Leu
2300 2305 2310
Lys Cys Gly Tyr Gly Glu Cys Pro Ile Pro Lys Leu Trp Pro Phe
2315 2320 2325
Tyr Ser Tyr Thr Ala Thr Ala Ser Gln Asp Gln Ile Leu Ala Leu
2330 2335 2340
Ile Glu Thr Arg Ser Thr Lys Asp Leu Val Thr Ala Ala Thr Ser
2345 2350 2355
Leu Glu Glu Lys Ala Glu Ala Val Val Arg Pro Leu Met Glu Lys
2360 2365 2370
Ile Arg Ala Ser Leu Asn Leu Ala Glu Asp Ala Pro Leu Ser Ala
2375 2380 2385
Asp Thr Leu Ile Pro Glu Leu Gly Ile Asp Ser Leu Ile Ala Ile
2390 2395 2400
Gly Leu Ser Gln Trp Phe Thr Lys Glu Leu Ser Val Asp Ile Gly
2405 2410 2415
Val Ile Leu Ile Leu Ser Gly Val Ser Val Gly Glu Leu Ala His
2420 2425 2430
Ala Ala Ala Ser Lys Leu Cys Asn Val Ser Val Gly Lys Pro
2435 2440 2445
<210> SEQ ID NO 269
<211> LENGTH: 509
<212> TYPE: PRT
<213> ORGANISM: Penicillium coprobium PF1169
<400> SEQUENCE: 269
Met Asp Asn Met Asp Asn Met Asn Asn Thr Pro Leu Gly Phe Asn Trp
1 5 10 15
Ala Trp Ala Val Ile Ile Ser Phe Leu Gly Leu Leu Thr Phe Ser Phe
20 25 30
Val Ser Pro His Leu Phe Pro Ser Arg Leu Thr Val Ile Asn Gly Gly
35 40 45
Arg Ala Trp Asp Ile Phe Arg Thr Lys Ala Lys Lys Arg Phe Arg Ser
50 55 60
Asp Ala Ala Arg Leu Ile Lys Asn Gly Phe Glu Glu Ser Pro Asp Ala
65 70 75 80
Phe Arg Ile Ile Thr Asp Asn Gly Pro Leu Leu Val Leu Ser Pro Gln
85 90 95
Tyr Ala Arg Glu Val Arg Ser Asp Asp Arg Leu Ser Leu Asp His Phe
100 105 110
Ile Ala Ser Glu Phe His Pro Asn Ile Pro Gly Phe Glu Pro Phe Lys
115 120 125
Leu Ile Leu Asp Pro Lys Asn Pro Leu Asn Thr Ile Leu Lys Ser Asn
130 135 140
Leu Thr Gln Ala Leu Glu Asp Leu Ser Ala Glu Val Thr Glu Ala Leu
145 150 155 160
Ser Ala Thr Cys Thr Asp Asp Pro Glu Trp His Glu Val Ser Val Ser
165 170 175
Gln Thr Ala Leu Lys Ile Ile Ala Gln Met Ala Ser Lys Ala Phe Ile
180 185 190
Gly Gln Glu Arg Cys Arg Asp Ala Lys Trp His Asn Ile Ile Ile Thr
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218

Tyr
Ser
225

Leu

Ala

Asp
Ala
305

Cys

Leu

Leu

Gly

385

Met

Arg

Leu

Ala

Cys

465

Pro

Arg

<210>
<211>
<212>
<213>

<400>

Met

1

Val

Asp

Ile

Thr

210

Phe

Gln

Gln

Pro

Gln

290

Ile

Gly

Leu

Met

Leu

370

Leu

Trp

Phe

Val

Cys

450

Asn

Gly

Ile

Ile

Leu

Gln

Val
50

195
His

Leu

Ala

Arg

Ser

275

Pro

His

Gln

Gly

Asp

355

Ser

Arg

Asp

His

Ser

435

Pro

Ile

Val

His

Asn

Arg

Gln

Arg

260

Gly

Tyr

Gly

Pro

Lys

340

Ser

Met

Ile

Pro

Lys

420

Ser

Gly

Leu

Trp

Val

500

PRT

SEQUENCE :

Val

Pro

Ile

245

Ala

Gly

Asp

Thr

Glu

325

Glu

Ala

Gly

His

Glu

405

Leu

Thr

Arg

Leu

Gly

485

Arg

SEQ ID NO 270
LENGTH:
TYPE:
ORGANISM: Penicillium

505

270

Tyr

Ile

230

Ala

Glu

Asp

Pro

Ser

310

Leu

Gly

Leu

Arg

Arg

390

Ile

Arg

Pro

Phe

Lys

470

Gln

Arg

Glu Leu Lys Asp

5

Val Leu Ala Gly

20

Leu Asp Lys Phe

35

Asn Val Phe Ala

Gly

215

Val

Glu

Arg

Ile

Val

295

Asn

Val

Trp

Lys

Ile

375

Gly

Tyr

Gln

Asp

Phe

455

Tyr

Gly

Arg

Ala

Leu

Pro

Gln
55

200

Ala

Ala

Ala

Ala

Ile

280

Ala

Leu

Gln

Thr

Glu

360

Ala

Thr

Pro

Thr

His

440

Ala

Asp

Ile

Lys

Ala

Gln

Arg

Thr

265

Asp

Ala

Leu

Asp

Arg

345

Ser

Gln

Thr

Asp

Ser

425

Met

Ala

Ile

His

Glu
505

Gln

Phe

Glu

250

Arg

Trp

Gln

Ala

Leu

330

Ala

Gln

Gly

Leu

Pro

410

Gly

Gly

Ala

Glu

Leu

490

Glu

Ala

Leu

235

Ile

Ala

Leu

Leu

Gln

315

Arg

Ala

Arg

Asp

Met

395

Arg

Gln

Phe

Gln

Tyr

475

Phe

Ile

Leu

220

Pro

Leu

Ala

Glu

Leu

300

Ala

Glu

Leu

Leu

Met

380

Val

Lys

Glu

Gly

Ile

460

Arg

Pro

Asn

coprobium PF1169

Ser

Tyr

Ser

40

Arg

Met

Leu

25

Ile

Arg

Gly
10
Ile

Asn

Phe

Ala

Arg

Pro

Gln

Val

Leu

Arg

Gln
60

205
His

Ala

Glu

Gln

Gln

285

Leu

Leu

Glu

Tyr

Ala

365

Asp

Ser

Tyr

Gly

Tyr

445

Lys

Gly

Asp

Leu

Leu

Thr

Lys

45

Asp

Phe

Cys

Pro

Glu

270

Phe

Ser

Ile

Ala

Gln

350

Pro

Leu

Ala

Asp

Gln

430

Gly

Val

Gly

Pro

Leu
Leu
30

Pro

Gly

Trp

Arg

Leu

255

Lys

Tyr

Phe

Asp

Val

335

Leu

Asn

Ser

His

Gly

415

His

Lys

Ala

Lys

Thr
495

Thr
15
Ser

Trp

Pro

Pro

Thr

240

Val

Pro

Gly

Ala

Leu

320

Ser

Lys

Arg

Asp

Asn

400

Tyr

Gln

His

Leu

Ser

480

Ser

Cys

Ser

Glu

Arg
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220

Tyr

65

Asp

Lys

Met

Asn

Gln

145

Thr

Met

Pro

Leu

Leu

225

Arg

Ser

Asp

Arg

Ile

305

Asp

Leu

Leu

Ile

Ala

Tyr

Lys

Lys

465

Asp

Leu

Leu

Asp

Ala

Thr

130

Leu

Trp

Leu

Leu

Ile

210

Arg

Glu

Arg

Ala

Leu

290

Leu

Glu

Asn

His

Lys

370

Thr

Phe

Arg

Gly

Ile
450

Asp

Pro

Glu

Gly

Glu

Glu

115

Val

Leu

Thr

Gly

Cys

195

Arg

Pro

Ile

Lys

Phe

275

Ala

Ile

Ile

Gln

Pro

355

Leu

Asn

Asp

Ala

Lys
435
Ala

Arg

Arg

Ala

Pro

Lys

100

Val

Leu

Ala

Asp

Leu

180

Arg

His

Val

Arg

Asn

260

Ala

Asn

Asn

Ile

Leu

340

Val

Thr

Asp

Gly

Pro

420

Tyr

Leu

Pro

Ala

Gly

Lys

85

Leu

Pro

Arg

Pro

Ser

165

Ile

His

Asn

Leu

Thr

245

Pro

Lys

Ala

Leu

Ser

325

Lys

Thr

Asn

Val

Tyr

405

Phe

Ala

Cys

His

Ser

Tyr

70

Leu

Leu

Gly

Asp

Leu

150

Pro

Ala

Pro

Ala

His

230

Ala

Gln

Gly

Ser

Cys

310

Val

Leu

Thr

Gly

Ala

390

Arg

Thr

Cys

His

Gly

470

Ile

Ala

Val

Asp

Phe

Val

135

Ser

Asp

Lys

Val

Ile

215

Trp

Arg

Thr

Asn

Ile

295

Glu

Leu

Leu

Gly

Thr

375

Gly

Tyr

Thr

Pro

Met
455

Ile

Glu

Lys

Val

His

Glu

120

Ile

Asp

Trp

Val

Trp

200

Leu

Val

Thr

Glu

Lys

280

His

Gln

Gly

Asp

Ala

360

Glu

Asp

Phe

Thr

Gly
440
Leu

Val

Val

Ser

Ser

Tyr

105

Ser

Ser

Glu

His

Ser

185

Leu

Ala

Leu

Leu

Lys

265

Tyr

Ser

Pro

Glu

Ser

345

Phe

Ile

Ala

Arg

Gly

425

Arg

Leu

Thr

Arg

Pro

Gly

90

Arg

Met

Val

Val

Glu

170

Ser

Glu

Leu

Pro

Ile

250

Phe

Asn

Ser

Glu

Asn

330

Val

Ser

Pro

Ser

Met

410

Gln

Phe

Lys

Ser

Arg

Ile

Ala

Ser

Phe

Ile

Ser

155

Val

Leu

Thr

His

Pro

235

Asp

Ser

Ala

Ala

Leu

315

Gly

Leu

Arg

Ser

Ile

395

Arg

Asn

Phe

Tyr

Gly

475

Arg

Phe

Phe

Met

Leu

Thr

140

Ala

Ala

Val

Val

Gln

220

Cys

Ser

Ser

Ala

Asp

300

Ile

Trp

Lys

Phe

Gly

380

Tyr

Glu

His

Ala

Glu
460

Phe

Ala

Ser

Ile

Ile

Gly

125

Arg

Ala

Leu

Phe

Ile

205

Cys

Gln

Ala

Val

Met

285

Leu

Arg

Arg

Glu

Thr

365

Thr

Asp

Gly

Leu

Ala
445
Trp

Ala

Val

Val

Glu

Glu

110

Asn

Glu

Leu

Leu

Val

190

Asn

Pro

Lys

Leu

Ala

270

Val

Leu

Asp

Ser

Ser

350

Arg

Pro

Asp

Ala

Gly

430

Thr

Arg

Ala

Ala

Val

Glu

95

Asp

Leu

Leu

Val

Pro

175

Gly

Phe

Ala

Leu

Glu

255

Trp

Gln

Val

Leu

Ser

335

Gln

Gln

Ile

Pro

Asp

415

Phe

Glu

Leu

Phe

Gly

Thr

80

Phe

Phe

His

Glu

Asp

160

Ser

Glu

Thr

Val

Arg

240

Lys

Val

Leu

Lys

Arg

320

Thr

Arg

Asp

Met

Asp

400

Lys

Gly

Ile

Val

Arg
480

Glu
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-continued

222

485

Glu Leu Glu Val Leu Thr Gly

500

<210> SEQ ID NO 271

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met

1

Val

Ser

Tyr

65

Leu

Lys

Leu

Leu

Ala

145

Met

Arg

Thr

Trp

Leu
225

<210>
<211>
<212>
<213>

<400>

Met
1
His

Lys

Gly

Asp

Val

Ile

Gly

50

Tyr

Thr

Phe

Pro

Ala

130

Phe

Ser

Phe

His

His

210

Trp

Lys

Cys

Glu

Gly
50

Gly

Trp

Asn

35

Met

Thr

Thr

Ala

Val

115

Leu

Leu

Arg

Leu

Trp

195

Gly

Tyr

Val

Leu

Ile

35

Arg

Trp

Ile

20

Tyr

Ala

Val

Trp

Pro

100

Ile

Ala

Cys

Gly

Gly

180

Pro

Ile

Ile

PRT

SEQUENCE :

Ile

Asp

20

Ala

Ile

241

271

Ser

5

Ala

Leu

Ile

Ile

Met

85

Asn

Phe

Ala

Phe

Ser

165

Ser

Gln

Met

Arg

SEQ ID NO 272
LENGTH:
TYPE:
ORGANISM: Penicillium

464

272

Ile

5

Lys

Pro

Leu

Asp

Asp

Ala

Leu

Tyr

70

Val

Glu

Pro

Thr

Glu

150

Ser

Tyr

Glu

Cys

Arg
230

Val

Ala

Gln

Glu

Ile

Arg

Met

Pro

55

Pro

Leu

Trp

Val

Val

135

Leu

Arg

Ile

Phe

Phe

215

Gln

Gly

Asn

Glu

Gln
55

Lys

Lys
505

490

coprobium PF1169

Ser

Ala

Ile

40

Leu

Ser

Asn

Gln

Ala

120

Gly

Leu

Gly

Gly

Asp

200

Ser

Glu

Ser

Leu

25

Tyr

Cys

Gln

Leu

His

105

Ile

Val

Thr

Ala

Ser

185

Trp

Leu

Arg

Ala

Leu

Gln

Cys

Asn

Tyr

90

Ala

Ala

Ala

Ala

Ser

170

Ile

Ile

Asp

Gln

Pro

Ala

Ser

Asn

Pro

75

Leu

Pro

Ala

Lys

Gly

155

Tyr

Phe

Ser

Ile

Gly
235

Ala

Gln

Arg

Phe

60

Phe

Met

Leu

Phe

Ala

140

Ala

Thr

Met

Tyr

Ser

220

Gln

coprobium PF1169

Gly

Ile

Gly

40

Leu

Ser
Asp
25

Ala

Gly

Ile

10

Tyr

Ser

Leu

Ala

Val

Ile

Tyr

Gly

Ile

Gly

Asp
60

Gly

Gly

Lys

45

Ala

Glu

Tyr

Val

Thr

125

Val

Val

Ile

His

Pro

205

Tyr

Leu

Leu

Leu

Ile

45

Gln

Tyr

Leu

30

Asp

Trp

Arg

Thr

Gln

110

Ala

Asn

Cys

Trp

Val

190

Phe

Val

Lys

Ala

Glu

30

Met

Ile

495

Lys

15

Gly

Arg

Glu

Ala

Thr

95

Arg

Gly

Trp

Gln

Val

175

Arg

Val

Gly

Lys

Leu
15
Lys

Pro

Glu

Asp

Trp

Thr

Phe

Val

80

Ile

Ile

His

Ser

Leu

160

Ser

Glu

Ala

Leu

Ala
240

Ala

Lys

Asn

Glu
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-continued

224

Leu

65

Asn

Pro

Gln

Ile

Thr

145

Cys

Gly

Cys

Arg

225

Asp

Ala

Phe

Glu

Gly

305

Cys

Leu

Glu

Thr

Leu

385

Lys

Asp

Ser

Cys

Ile

Tyr

Leu

Pro

Glu

130

Tyr

Arg

Gly

Ile

Tyr

210

Ile

Gly

His

Gly

Glu

290

Asp

Ala

Ser

Ile

Ala

370

Lys

Pro

Phe

Gln

Leu
450

Glu

Thr

Ala

Val

115

Val

Gln

Ala

Asn

Ser

195

Asn

Tyr

Ser

Cys

Gln

275

Gly

Ser

Ile

Gly

Leu

355

Met

Asn

Ala

Val

Ser
435

Val

Pro

Ser

Phe

100

Gln

Ser

Gly

Glu

Gly

180

Ser

Asp

Trp

His

Glu

260

Val

Val

Met

Glu

Ser

340

Ala

Ala

Trp

Asp

Glu
420

Gly

Ser

Leu

Arg

85

Leu

Ser

Pro

Asp

Met

165

Asp

His

Gly

Phe

Lys

245

Arg

Trp

Leu

His

Asp

325

Gly

Gln

Ala

Ile

Trp

405

Pro

Lys

Ile

<210> SEQ ID NO 273

<211> LENGTH:

317

Val

70

Tyr

Asp

Ser

Cys

Leu

150

Trp

Lys

Val

Trp

Leu

230

Thr

Leu

Ala

Gly

Lys

310

Ala

Lys

Phe

Arg

Leu

390

Ala

Pro

Arg

Val

Arg

Pro

Arg

Arg

Gly

135

Val

Arg

Ala

Asp

Ser

215

Phe

Gln

Ala

Arg

Lys

295

Phe

Ala

Glu

Ala

Ser

375

Gly

Ser

Thr

Thr

Ala
455

Ala

Ala

Gln

Val

120

Val

Val

Leu

Phe

Gln

200

Ile

Ile

Leu

Gln

Cys

280

Trp

Ala

Gln

His

Gln

360

Ala

Arg

Arg

Arg

Ser
440

Arg

His

Leu

Lys

105

Lys

Thr

Gly

Ala

Thr

185

Leu

Leu

Lys

His

Glu

265

Glu

His

Pro

Leu

Gln

345

Thr

Met

Tyr

Gly

Ala
425

Phe

Ile

Val

Ile

90

Leu

Leu

Val

Ala

Asp

170

Ile

Asp

Ser

Leu

Phe

250

Pro

Val

Trp

His

Ser

330

Leu

Arg

Arg

Phe

Ile
410
Gly

Pro

Met

Thr

75

Gln

Leu

Asp

Ile

Asp

155

Ala

Asn

Pro

Val

Glu

235

Ser

Leu

Phe

Arg

Ile

315

Asn

Lys

Leu

Leu

Leu

395

Ala

Pro

Met

Tyr

Tyr

Gln

Gln

His

Thr

140

Gly

Ser

Tyr

Gly

Ile

220

Lys

Arg

Trp

Gln

Asn

300

Gly

Ser

Thr

Gln

His

380

Pro

Gly

Gly

Ala

Leu
460

Pro

Arg

Ile

Lys

125

Ser

Val

Gln

Ala

Glu

205

Gly

Glu

Glu

Lys

Met

285

Ile

Gln

Leu

Asp

Arg

365

Ala

Tyr

Gly

Trp

Val
445

Lys

Asp

Phe

Leu

110

Val

Asn

His

Gly

Cys

190

Gln

Gln

Phe

Asp

Asp

270

Thr

Ile

Gly

His

Asp

350

Leu

Arg

Ala

Asn

Ile
430

Ala

Leu

Gly

Gly

95

Ala

Glu

Gly

Ser

Asn

175

Ile

Ile

Asn

Val

Ala

255

Val

Pro

Cys

Ala

Thr

335

Leu

Gly

Glu

Gly

Thr
415
Gln

Gly

Val

Phe

80

Tyr

Thr

Ser

His

Arg

160

Val

Phe

Thr

Gly

Tyr

240

Arg

Thr

Leu

Ile

Asn

320

Trp

Thr

Pro

Gly

Asp

400

Leu

Phe

Leu

Ala
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-continued

226

<212> TYPE: PRT
<213> ORGANISM: Penicillium

<400> SEQUENCE: 273

Met Ala Gly Ser Gln Ser Thr
1 5

Ile Ser Arg Phe Asp Lys Tyr
20

Val Trp Ser Ile Phe Leu Ala
35

Pro Val Pro Leu Asp Phe Val
50 55

Tyr Thr Tyr Met Leu Ser Gly
65 70

Asp Arg Asp Ile Asp Ala Gln
85

Ala Ser Gly Arg Leu Ser Thr
100

Gln Tyr Ala Ala Ser Val Trp
115

Asp Val Trp Thr Tyr Met Leu
130 135

Pro Phe Gly Lys Arg Pro Thr
145 150

Tyr Ile Leu Gly Ala Ser Ser
165

Ser Val Tyr Thr Gly Arg Ile
180

Leu Pro Leu Cys Leu Phe Leu
195

Ala Tyr Ser Tyr Gln Asp Ile
210 215

Ser Ser Tyr Val Leu Ala Gly
225 230

Gln Ala Ile Ala Val Val Leu
245

Ala Ser Thr Trp Leu Trp Val
260

Leu Gly Glu Gln Leu Tyr Leu
275

Gly Lys Val His Arg Arg Asn
290 295

Ala Cys Phe Val Glu Leu Leu
305 310

<210> SEQ ID NO 274

<211> LENGTH: 522

<212> TYPE: PRT

<213> ORGANISM: Penicillium

<400> SEQUENCE: 274

Met Ser Thr Gln Glu Val Cys
1 5

Lys Glu Gly Pro Val Arg Leu
20

coprobium PF1169

Ala

Asn

Ala

Leu

Ala

Val

Arg

Leu

120

Pro

Ser

Ala

Ser

Phe

200

Lys

Ser

Val

Ser

Phe

280

Phe

Tyr

Gln

Cys

25

Ala

Gly

Gly

Ala

Ala

105

Met

Leu

Arg

Leu

Leu

185

Leu

Asp

His

Ile

Trp

265

Asp

Ala

Ala

Leu

10

Leu

Ser

Arg

Met

Arg

90

Ala

Asp

Thr

Lys

Thr

170

Lys

Trp

Asp

Val

Pro

250

Leu

Val

Leu

Ser

Ala Arg

Phe Ala

Arg His

Ala Gly

60

Val Trp
75

Thr Lys

Leu Ile

Arg Met

Thr Gly
140

Leu Gly
155

Ile Leu

Asp Leu

Thr Ile

Cys Lys
220

Arg Gly
235

Trp Ile

Gly Val

Lys Asp

Gly Ile

300

Gly Ser
315

coprobium PF1169

Leu

Ile

Ala

Leu

Asn

Asn

Trp

Val

125

Ile

Val

Pro

Gly

Tyr

205

Leu

Met

Leu

Trp

Pro

285

Trp

Leu

Leu

Phe

30

Asp

Ala

Asp

Arg

Met

110

Ser

Ile

Tyr

Ala

Met

190

Phe

Asn

Leu

Tyr

Thr

270

Ser

Asn

Ile

15

Pro

Gly

Phe

Trp

Pro

95

Leu

Gly

Leu

Pro

Trp

175

Arg

Asn

Val

Leu

Thr

255

Ala

Ser

Val

Asp

Gly

Asp

Met

Ile

80

Leu

Val

Gln

Tyr

Gln

160

Ala

Cys

Thr

Asn

Leu

240

Ser

Ser

Gly

Leu

Leu Pro Val Ser Gln Arg Asp Gln Val

10

15

His Gly Leu Cys Glu Asp Gly Met Cys

25

30
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-continued

228

Asp

Asp

Thr

65

Leu

Thr

Ser

Ala

Glu

145

Asp

Met

Asp

Arg

Leu

225

Ser

Ala

Glu

Leu

Ala

305

Ser

Lys

Thr

Thr

Pro

385

Ala

Gln

Gly

Ile

Ala

His

50

Thr

Leu

Glu

Glu

Glu

130

Glu

Ile

Arg

Gly

Asp

210

Arg

Arg

Leu

Leu

Lys

290

Asp

Ala

Ser

Pro

Pro

370

Ser

Ala

Asp

Phe

Phe

Arg

Asn

Gln

Leu

Ser

Ser

115

Ser

Gln

Ser

Asp

Ala

195

Pro

Ser

Met

Leu

Val

275

Glu

Gly

Leu

Thr

Ala

355

Ile

Val

Arg

Ala

Arg
435

Gly

Arg

Pro

Pro

Lys

Ser

100

Leu

Phe

Glu

Leu

Gly

180

Gly

Thr

Glu

Asp

Ala

260

Thr

Ala

Arg

Leu

Glu

340

Phe

Gln

Glu

Ile

Leu
420

Gly

Leu

Thr

Leu

Glu

Val

85

Gln

Val

Lys

Ile

Pro

165

Ile

Ala

Ala

Ile

Phe

245

Lys

Trp

Cys

Pro

Ala

325

Leu

Asp

Ala

Leu

Arg

405

Ser

Val

Asp

Gly

Gly

Lys

70

His

Thr

Gln

Glu

Ile

150

Arg

Ile

Ala

Met

Glu

230

Ser

Asn

Arg

Asn

Ser

310

Met

Ser

Asp

Gly

Arg

390

Gln

His

Pro

Phe

Asp

Met

55

Ser

Pro

Lys

Phe

Ile

135

Ser

Arg

Leu

Arg

Ser

215

Arg

Lys

Trp

Leu

Thr

295

Pro

Ile

Ile

Tyr

Arg

375

Gln

Ser

Leu

Ile

Gly

Arg

Asn

Ile

Phe

Tyr

Pro

120

Gln

Arg

Pro

Ala

Val

200

Ser

Leu

His

Ser

Lys

280

Leu

Gly

Leu

Ala

Leu

360

Asn

Glu

Leu

His

Pro
440

Glu

Ser

Val

Gly

Leu

Thr

105

Ile

Ser

Leu

Ile

Met

185

Leu

Ala

Val

Tyr

Gly

265

Ile

Ile

Phe

Arg

Val

345

Gly

Glu

Cys

Leu

Ser
425

Leu

Ser

Ala

Thr

Val

Ala

90

Trp

Leu

Lys

Ala

Leu

170

Thr

Gly

Ser

Pro

Cys

250

Phe

Pro

Lys

Leu

Gln

330

Asp

Asn

Ala

Leu

Ala
410
Gln

Ser

Leu

Tyr

Phe

Leu

75

Gly

Gln

Arg

Cys

Pro

155

Arg

Phe

Leu

Val

Glu

235

Gly

Val

Gly

Gly

Ser

315

Ala

Met

Met

Leu

Glu

395

Val

Pro

Ser

Gly

Pro

Leu

60

Glu

Asp

Ile

Ile

Leu

140

Leu

Phe

His

Leu

Ser

220

Ser

Leu

Arg

Pro

Gln

300

Ser

Gly

Arg

Val

Val

380

Asp

Asp

Asp

Phe

Ala

Leu

45

Leu

Asn

Val

Glu

Arg

125

Leu

Pro

Gln

His

Ala

205

Pro

Ser

Gly

Ala

Lys

285

Thr

Asn

Gln

Gly

Leu

365

Asp

Leu

Ala

Trp

Arg

445

Gln

Ser

Phe

Gly

Thr

Pro

110

His

Thr

Ile

Ala

Ser

190

Asp

Asp

Ser

Asp

Arg

270

Ile

Ser

Asp

Leu

Asn

350

Leu

Gly

Thr

Glu

Ala
430

Asn

Pro

Ser

Phe

Ile

Arg

95

Glu

Tyr

Gly

Asp

Asn

175

Ala

Cys

Arg

Gly

Trp

255

Ala

Glu

Phe

Ile

Ala

335

Phe

Thr

Thr

Gln

Tyr
415
Asp

Phe

Arg

Leu

Gln

Glu

80

Arg

Ala

Gln

Thr

Met

160

Val

Met

Cys

Gln

Leu

240

Ala

Thr

Tyr

Gln

Val

320

Gly

Lys

Tyr

Asp

Ile

400

Ile

Ile

Glu

Gly
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-continued

230

Phe
465
Lys

Thr

Cys

450

Gln

Gly

Leu

Trp

Leu

Gln

Asn

Ala
515

His

Asp

Arg

500

Ile

Leu
Asp
485

Asp

Gly

<210> SEQ ID NO 275

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Penicillium

PRT

<400> SEQUENCE:

Met Asp Ser Leu

1

Leu

Thr

Leu

Ser

Leu

Leu

Leu

Ile

Lys

145

Ile

Ser

Gly

Arg

Leu
225

Ile

Arg

Gly

Ala

Thr

Tyr

50

Gln

Gln

Leu

Ala

Trp

130

Gly

Ala

Thr

Met

Leu

210

Asn

Ser

Cys

Trp

Leu
290

Leu

Gln

35

Ile

Phe

Cys

Arg

Gln

115

Glu

Lys

Ile

Lys

Glu

195

Ser

Ile

Ser

Thr

Pro

275

Ala

Tyr

20

Lys

Leu

Leu

Leu

Ala

100

Ser

Val

Asp

Ile

Gly

180

Ile

Val

Thr

Pro

Ile
260

Leu

His

434

275

Leu

5

Leu

Ser

Tyr

Lys

Asn

85

Asn

Cys

Arg

Gln

Val

165

Thr

Lys

Gly

Ser

Glu
245
Arg

Thr

Pro

Pro
470
Val

Asp

Ala

Thr

Ser

Ser

Gln

Gly

Leu

Leu

Ala

Asn

Ser

150

Trp

Ser

Tyr

Ile

Arg

230

Ser

Gly

Ser

Ser

455

Val

Ala

Gln

Gln

Ser

Phe

Ile

Phe

55

Val

Leu

Tyr

Leu

Ile

135

Met

Gln

Ala

Leu

Phe

215

Leu

Cys

Val

Val

Leu
295

Leu

Ser

Leu

Ala
520

Gly

Thr

Leu

505

Lys

460

Gly Met Cys Phe Ile

475

Glu Pro Trp Asp Leu

490

Leu Ala Lys Asp

Glu

coprobium PF1169

Pro

Ile

Ile

40

Ser

Ala

Leu

Ser

Leu

120

Pro

Ser

Tyr

Glu

Asp

200

Ser

Tyr

Arg

Trp

Gly

280

Leu

Leu

Val

25

Arg

Leu

Ala

Ile

Pro

105

Val

Gln

Arg

Leu

Asp

185

Ala

Trp

Phe

Pro

Gly
265

Asn

Glu

Trp

10

Pro

Trp

Arg

Gly

Thr

90

Ser

Asn

His

Lys

Leu

170

Leu

Thr

Leu

Leu

Gly

250

Lys

Tyr

Arg

Leu

Thr

Ala

Val

Gln

75

Lys

Ala

Phe

Ala

Arg

155

Leu

Met

Phe

Val

Ile

235

Phe

Phe

Ile

Tyr

Lys

Ala

Trp

Pro

60

Ala

Leu

Gly

Arg

Ala

140

Phe

Asp

Arg

Glu

Pro

220

Leu

Gly

Trp

Ala

Thr
300

Ile

Phe

Thr

45

Ser

Thr

Asp

Leu

Gly

125

Phe

Val

Phe

Leu

Gln

205

Ser

Val

Arg

His

Arg

285

Asn

Pro
510

Ala

Leu

30

Pro

Leu

Val

Gln

Leu

110

Ile

Val

Leu

Ile

Phe

190

Trp

Arg

Val

Val

Gln
270

Asp

Ile

Leu
His
495

Leu

His

15

Ile

Cys

Ser

Ala

Thr

95

Ser

Gly

Gln

Arg

Tyr

175

Gly

Met

Val

Leu

Arg

255

Ser

Val

Phe

Pro
480

Leu

Phe

Glu

Ile

Leu

Thr

Ala

Asp

Arg

Thr

Pro

Glu

160

Glu

Pro

Gly

Cys

Gly

240

Asp

Phe

Leu

Phe
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-continued

232

Thr

305

Gly

Pro

Ala

Arg

Pro

385

Ile

Lys

Glu

<210>
<211>
<212>
<213>

<400>

Phe

Val

Leu

Thr

Leu

370

Phe

Val

Ile

Ile

Phe

Pro

Ala

Gly

355

Val

Tyr

Pro

Leu

Thr

Pro

Ile

340

Gln

Gly

Leu

Phe

Leu
420

PRT

SEQUENCE :

Met Leu Tyr Arg

1

Ser

Phe

Arg

Gly

Asn

Asp

Ala

Leu

Arg

145

Ala

Ile

Phe

Trp
225

Leu

Leu

Tyr

50

Ser

Ile

Thr

Glu

Ser

130

Ser

Leu

Glu

Pro

Val

210

Tyr

His

Ile

35

Asp

Ile

Asp

Ala

Ile

115

Phe

Phe

Lys

Arg

Gly

195

Phe

Tyr

Asn

20

Ile

Thr

Ile

Ile

Arg

100

Cys

Leu

Ala

Thr

Val

180

Phe

Gln

Ser

Ser

Ser

325

Met

Thr

Tyr

Tyr

Ser

405

Gly

SEQ ID NO 276
LENGTH:
TYPE:
ORGANISM: Penicillium

1299

276

Ala

5

Pro

Trp

Tyr

Thr

Asn

85

Leu

Asn

Phe

Pro

Phe

165

Gln

Ile

Ile

Leu

Gly

310

Ala

Ile

Lys

Leu

Pro

390

Ile

Tyr

Lys

Ile

Pro

Ile

Val

70

Thr

Ile

Leu

Gln

Leu

150

Gln

Asn

Glu

Phe

Phe
230

Val

Ser

Glu

Asp

Trp

375

Ala

Val

Gly

Leu

Pro

Val

Gln

55

Gln

Leu

Lys

Ile

Lys

135

Ser

Gln

His

Leu

Cys
215

Thr

Leu

Gly

Asp

Ser

360

Val

Ala

Glu

Leu

His

Ala

Gly

345

Asp

Ala

Arg

Glu

Phe
425

Leu

Met

330

Val

Arg

Val

Gln

Ile

410

Val

Val

315

Gln

Gln

Ala

Trp

His

395

Gly

Tyr

Cys

Phe

Glu

Val

Met

380

Ala

Leu

Trp

coprobium PF1169

Val

Trp

Phe

40

Gly

Ser

Phe

Val

Arg

120

Arg

Tyr

Ser

Tyr

Phe
200

Val

Leu

Asp

Gln

25

Phe

Gln

Leu

Thr

Val

105

Glu

Arg

Ala

Glu

Gly

185

Gln

Gly

Phe

Asp

Leu

Ala

Glu

Phe

Thr

90

Pro

His

Phe

Leu

Gly

170

Asp

Glu

Leu

Met

His

His

Phe

Trp

Trp

Thr

Ile

Ile

Leu

Asp

155

Phe

Asn

His

Trp

Leu
235

Gln

Thr

Tyr

Thr

60

Leu

Arg

Thr

Gly

Phe

140

Ala

Thr

Thr

Ala

Met

220

Val

Asp

Phe

Ile

Pro

365

Cys

Glu

Gly

Ala

Ile

Tyr

Leu

45

Phe

Met

Ser

Asn

Pro

125

Tyr

Glu

Ser

Phe

Val
205

Leu

Met

Ala

Cys

Trp

350

Phe

Val

Lys

Thr

Val
430

His

Val

30

Ser

Val

Thr

Lys

Ala

110

Lys

Pro

Pro

Lys

Asp

190

Ala

Asp

Phe

Ile

Ser

335

Arg

Trp

Thr

Asn

Ala

415

Gly

Thr

15

Trp

Pro

Phe

Lys

Ser

95

Gly

Lys

Glu

Lys

Ala

175

Ile

Pro

Glu

Glu

Leu

320

Phe

Arg

Gln

Ser

Trp

400

Gln

Gly

Ala

Pro

Glu

Ala

Trp

Ile

Ser

Thr

Thr

Pro

160

Glu

Pro

Phe

Tyr

Ser
240
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-continued

234

Thr

Ser

Glu

Arg

Gly

305

Leu

Pro

Leu

Leu

385

Met

Leu

Leu
Met
465

Tyr

Leu

Lys

Ala

545

Lys

Leu

Lys

Ile

Ile

625

Ser

Leu

Val

Ile

Ile

Thr

290

Ser

Leu

Asp

Gln

Ala

370

Val

Ile

Phe

Trp

Asp

450

Glu

Ala

Asp

Val

Val

530

Gly

Leu

Glu

Gly

Lys

610

Ala

Thr

Val

Val

Lys

Thr

275

Lys

Val

Lys

Gly

Val

355

Ser

Lys

Tyr

Ile

Gln

435

Cys

Leu

Ile

Ile

Val

515

Glu

Pro

Asp

Trp

Asn

595

Arg

Thr

Phe

Asn

Trp

Pro

260

Ser

Glu

Ile

Asp

Leu

340

Thr

Asn

Thr

Ser

Leu

420

Glu

Val

Ser

Phe

Ala

500

Asp

Ala

Asp

Glu

Leu

580

Ala

Arg

Ile

Val

Thr

Gln

245

Tyr

Asp

Asp

Val

Ser

325

Asp

His

Val

Gly

Thr

405

Phe

Gly

Leu

Leu

Cys

485

Cys

Gly

Asp

Thr

Gly

565

Gly

Pro

Phe

Thr

Gly
645

Pro

Arg

Asp

Lys

Ser

Asn

310

Ile

Lys

Pro

Thr

Phe

390

Glu

Leu

Val

Ile

Ala

470

Thr

Phe

Ile

Gly

Thr

550

Glu

Trp

Val

Gln

Thr
630

Val

Pro

Gln

Val

Leu

Gly

295

Glu

Gln

Leu

Asn

Met

375

Glu

Arg

Leu

Ile

Ile

455

Val

Glu

Asp

Ala

Ala

535

Leu

Val

Thr

Val

Phe
615
Asn

Lys

Asn

Arg

Trp

Leu

280

Val

Ala

Leu

Ser

Leu

360

Pro

Thr

Val

Ile

Arg

440

Thr

Asn

Pro

Lys

Gly

520

His

Val

Val

Leu

Ser

600

Ser

Asp

Gly

Tyr

Thr

Val

265

Pro

Ala

Met

Arg

Phe

345

Thr

Pro

Ser

Ser

Phe

425

Asp

Ser

Thr

Phe

Thr

505

Leu

Thr

Leu

Gly

Gly

585

Gly

Ser

Arg

Ala

Glu

Leu

250

Tyr

Gly

Cys

Leu

Pro

330

Val

Gly

Asp

Gln

Ala

410

Ala

Arg

Val

Ser

Arg

490

Gly

Thr

Glu

Ala

Asp

570

Lys

Arg

Ala

Asn

Pro
650

Glu

Ser

Arg

Asp

Asp

Ser

315

Gly

His

Asp

Asn

Gly

395

Asn

Ile

Lys

Val

Leu

475

Ile

Thr

Leu

Leu

Ser

555

Pro

Asn

Ser

Leu

Ala
635

Glu

Thr

Glu

Glu

Leu

Ile

300

Gly

Asp

Gly

Ala

Gly

380

Ser

Asn

Ala

Arg

Pro

460

Ala

Pro

Leu

Gly

Ala

540

Ala

Met

Asp

Val

Lys
620
Ser

Thr

Tyr

Phe

Arg

Met

285

Leu

Glu

Asp

Gly

Gly

365

Ala

Leu

Val

Ala

Ser

445

Pro

Ala

Phe

Thr

Glu

525

Asn

His

Glu

Thr

Glu

605

Arg

Lys

Ile

Lys

Arg

Lys

270

Ser

Leu

Ser

Leu

Thr

350

Leu

Leu

Val

Glu

Ser

430

Lys

Glu

Leu

Ala

Gly

510

Ala

Ser

Ala

Lys

Leu

590

Ser

Gln

Lys

Asn

His

Gly

255

Trp

Val

Val

Thr

Ile

335

Lys

Lys

Gly

Arg

Ala

415

Trp

Leu

Leu

Ser

Gly

495

Glu

Gly

Ser

Leu

Ala

575

Ser

Val

Ser

Thr

Thr
655

Phe

Met

Gln

Asn

Glu

Pro

320

Glu

Val

Asn

Val

Thr

400

Leu

Tyr

Leu

Pro

Lys

480

Arg

Asp

Ser

Ala

Val

560

Thr

Ser

Gln

Thr

Lys
640

Met

Thr
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236

Arg

Glu

Ile

705

Leu

Ala
Asp
785

Glu

Lys

Leu

Asp

865

Gly

Lys

Asn

Pro

Gln

945

Ile

Leu

Gly

Asp

Ala

Ile

Tyr

Ser

Asn

Thr

690

Glu

Lys

Arg

Ala

Pro

770

Asp

Ile

Phe

Tyr

Lys

850

Val

Ser

Met

Gln

Gly

930

Arg

Pro

Asn

Leu

Ser
1010

Pro
1025

Ile
1040

Lys
1055

Val
1070

Gly

675

Glu

Ser

Asp

Val

Arg

755

Glu

Lys

Leu

Lys

Ala

835

Asp

Gly

Gln

Lys

Pro

915

Pro

Lys

Thr

Pro

Ala

995

Glu

Phe

Arg

Ile

Ile

660

Ala

Leu

Glu

Asp

Val

740

Lys

His

Leu

Lys

Gly

820

Arg

Ala

Ala

Glu

Glu

900

Ala

Thr

Gly

Ile

Gln

980

Asp

Pro

Thr

Arg

Ser

Leu

Ala

725

Met

Val

Asp

Asn

Thr

805

Gln

Val

Gly

Leu

Asp

885

Leu

Pro

Asn

Ala

Thr

965

Gln

Lys

Pro

Ser

Gln Gly

Leu Ala

Tyr

Leu

Val

Gln

Ile

710

Ile

Ile

Glu

Asn

Leu

790

Lys

Lys

Ser

Tyr

Lys

870

Leu

Tyr

Pro

Pro

Ala

950

Ser

Gln

Leu

Thr

Lys

Arg

Leu

Asp

Leu

Ser

695

Phe

Lys

Thr

Ile

Ser

775

Glu

Asp

Ala

Pro

Thr

855

Gln

Thr

Glu

Val

His

935

Ile

Pro

Lys

Thr

101

103

104

106

107

Ile

Cys

Asn

Ala

680

Arg

Ala

Ser

Gly

Val

760

Gly

Val

Ile

Leu

Lys

840

Thr

Ala

Lys

Lys

Pro

920

Tyr

Thr

Gly

Lys

Ser
1000

Lys

5

Leu Ala

0

Thr

5

Cys

0

Gly Il

5

665

Leu

Val

Gly

Val

Asp

745

Asp

Thr

Asp

Cys

Pro

825

Gln

Leu

His

Ile

Gln

905

Val

Glu

Ala

Ala

Gln
985

Ser Met Met Glu Gln Glu Leu Asp

Leu

Ala Tyr Lys

Asn Asn Tyr

700

Phe Leu Val
715

Gln Met Leu

730

Asn Pro Leu

Arg Glu Val

Lys Ile Val

780

Pro Thr Lys
795

Ile Thr Gly

810

Asp Leu Leu

Lys Glu Glu

Met Cys Gly

860

Val Gly Val
875

Ala Glu His

890

Val Ser Met

Leu Ile Ala

Lys Ala Met

940

Pro Gly Ser
955

Gln Ala Leu

970

Gln Ala Gln

Asn Val

Leu Val

Leu Ile

e Lys Phe

Tyr

685

Val

Leu

Asn

Thr

Leu

765

Trp

Pro

Tyr

Arg

Ile

845

Asp

Ala

Tyr

Met

His

925

Glu

Thr

Gln

Ala

10

Gly Asp Ala

1020

Ile Ala
1035

Ala Thr
1050

Ser Ala
1065

Gly Asp
1080

670

Leu

Arg

Gln

Glu

Ala

750

Ile

Arg

Leu

Ala

His

830

Leu

Gly

Leu

Arg

Gln

910

Leu

Arg

Pro

Gln

Ala
990

05

Ser

Glu

Cys

Ser

735

Val

Leu

Thr

Asp

Leu

815

Thr

Leu

Thr

Leu

Asn

895

Arg

Tyr

Glu

Glu

Ser

975

Ala

Ser

Glu

Pro

720

Ser

His

Asp

Ile

Pro

800

Ala

Trp

Gly

Asn

Asn

880

Thr

Phe

Pro

Ser

Ala

960

Asn

Ala

Ser Val Ala

Ile

Ile

Tyr

Gly

Pro Asn

Gln Met

Ser Leu

Gln Val
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238

-continued

Thr Ile Ser Gly Met Leu Met Ser Val Cys Phe Leu Ser Ile Ser
1085 1090 1095

Arg Ala Lys Ser Val Glu Gly Leu Ser Lys Glu Arg Pro Gln Pro
1100 1105 1110

Asn Ile Phe Asn Val Tyr Ile 1Ile Gly Ser Val Leu Gly Gln Phe
1115 1120 1125

Ala Ile His Ile Ala Thr Leu Ile Tyr Leu Ser Asn Tyr Val Tyr
1130 1135 1140

Lys His Glu Pro Arg Asp Ser Asp Ile Asp Leu Glu Gly Glu Phe
1145 1150 1155

Glu Pro Ser Leu Leu Asn Ser Ala Ile Tyr Leu Leu Gln Leu Ile
1160 1165 1170

Gln Gln Ile Ser Thr Phe Ser Ile Asn Tyr Gln Gly Arg Pro Phe
1175 1180 1185

Arg Glu Ser Ile Arg Glu Asn Lys Gly Met Tyr Trp Gly Leu Ile
1190 1195 1200

Ala Ala Ser Gly Val Ala Phe Ser Cys Ala Thr Glu Phe Ile Pro
1205 1210 1215

Glu Leu Asn Glu Lys Leu Arg Leu Val Pro Phe Thr Asn Glu Phe
1220 1225 1230

Lys Val Thr Leu Thr Val Leu Met Ile Phe Asp Tyr Gly Gly Cys
1235 1240 1245

Trp Leu Ile Glu Asn Val Leu Lys His Leu Phe Ser Asp Phe Arg
1250 1255 1260

Pro Lys Asp Ile Ala Ile Arg Arg Pro Asp Gln Leu Lys Arg Glu
1265 1270 1275

Ala Glu Arg Lys Leu Gln Glu Gln Val Asp Ala Glu 2Ala Gln Lys
1280 1285 1290

Glu Leu Gln Arg Lys Val
1295

<210> SEQ ID NO 277

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE:

277

gegeggtace attgagacaa catggat

<210>
<211>
<212>
<213>
<220>
<223>

26

<400> SEQUENCE:

SEQ ID NO 278
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

278

a primer sequence for PCR

atttaaatag ttagacaata gtatca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

35

SEQUENCE :

SEQ ID NO 279
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

279

a primer sequence for PCR
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239

-continued

240

gegeggggta ccatgttgte ttagcatttt catta

<210> SEQ ID NO 280

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 280

accacgctaa agatggggga ctttgcatac ccagettcca

<210> SEQ ID NO 281

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 281

tggaagctgyg gtatgcaaag tcccccatct ttagegtggt

<210> SEQ ID NO 282

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 282

ggtacctetyg ccatgaagtce ctcgatcatt gaccgataat

<210> SEQ ID NO 283

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 283

attatcggte aatgatcgag gacttcatgg cagaggtacce

<210> SEQ ID NO 284

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 284

gagaggtgct agcagttgtt ctagttcgeg agtgatgaca

<210> SEQ ID NO 285

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 285
tgtcatcact cgcgaactag aacaactgct agcacctcte
<210> SEQ ID NO 286

<211> LENGTH: 40
<212> TYPE: DNA

35

40

40

40

40

40

40
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-continued

242

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 286

cagtgctacce tcatgecagt ctggtgagte cgtccaagta

<210> SEQ ID NO 287

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 287

tacttggacg gactcaccag actggcatga ggtagcactg

<210> SEQ ID NO 288

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 288

agtaaagcge gaaaatgcte cggttgtgac tggatgecaac

<210> SEQ ID NO 289

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 289

gttgcatcca gtcacaaccg gagcatttte gegetttact

<210> SEQ ID NO 290

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 290

attttcccta gatcacttet

<210> SEQ ID NO 291

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 291

ccgaattega gecteggtace ttgtecttage attttcatta

<210> SEQ ID NO 292

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 292

ctactacaga tcccegggte gtaattttee ctagatca

40

40

40

40

20

40

38
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<210> SEQ ID NO 293

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 293

geggtaccetyg atccttegag atcatact

<210> SEQ ID NO 294

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 294

atttaaataa gcctectcaga ctctacte

<210> SEQ ID NO 295

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 295

atttaaatgt cgtacatatg ctatgt

<210> SEQ ID NO 296

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 296

geggtaccac aactcaactc aatagg

<210> SEQ ID NO 297

<211> LENGTH: 40

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 297

ccgaattcega gcteggtace tegctattgt cagttacaca

<210> SEQ ID NO 298

<211> LENGTH: 38

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: a primer sequence for PCR

<400> SEQUENCE: 298

ctactacaga tcccegggga acaatcccga cacatgaa

28

28

26

26

40

38
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The invention claimed is:

1. A method for producing pyripyropene A, comprising:
culturing a microorganism in the presence of pyripyropene E
to produce pyripyropene A and isolating the pyripyropene A,
wherein said microorganism is transformed with at least one
heterologous polynucleotide in (I) to (Ill) below or a recom-
binant vector comprising said heterologous polynucleotide:

(I) aheterologous polynucleotide having at least one nucle-
otide sequence selected from the nucleotide sequences
in (a) to (d) below:

(a) the nucleotide sequence of SEQ ID NO: 266,

(b) a nucleotide sequence which is capable of hybridiz-
ing with every nucleotide in the full length comple-
mentary sequence in SEQ ID NO: 266 under stringent
conditions wherein said stringent conditions com-
prise washing with 2x saline-sodium citrate (SSC)
buffer and 0.5% sodium dodecyl sulfate (SDS) at 60°
C. for 20 minutes, and then washing 0.2xSSC and
0.1% SDS at 60° C. for 15 minutes,

(c) the nucleotide sequence of SEQ ID NO: 266 in which
one to ten nucleotides are deleted, substituted,
inserted or added, and

(d) a nucleotide sequence which has at least 90% iden-
tity the nucleotide sequence of SEQ ID NO: 266;

wherein positions of the nucleotide sequence corre-
sponding to positions 3342 to 5158 in SEQ ID NO:
266 encode a protein having CoA ligase activity, posi-
tions of the nucleotide sequence corresponding to
positions 5382 to 12777 in SEQ ID NO: 266 encode a
protein having LovB-like polyketide synthase activ-
ity, positions of the nucleotide sequence correspond-
ing to positions 13266 to 15144 in SEQ ID NO: 266
encode a protein having Cytochrome P450 monooxy-
genase-1 activity, positions of the nucleotide
sequence corresponding to positions 16220 to 18018
in SEQ ID NO: 266 encode a protein having Cyto-
chrome P450 monooxygenase-2 activity, positions of
the nucleotide sequence corresponding to positions
18506 to 19296 in SEQ ID NO: 266 encode a protein
having Cyclase activity, positions of the nucleotide
sequence corresponding to positions 19779 to 21389
in SEQ ID NO: 266 encode a protein having FAD-
dependent monooxygenase activity, positions of the
nucleotide sequence corresponding to positions
21793 to0 22877 in SEQ ID NO: 266 encode a protein
having UbiA-like prenyltransferase activity, positions
of'the nucleotide sequence corresponding to positions
23205 to 24773 in SEQ ID NO: 266 encode a protein
having Acetyltransferase activity, and positions of the
nucleotide sequence corresponding to positions
25824 10 27178 in SEQ ID NO: 266 encode a protein
having Acetyltransferase-2 activity;

(II) a heterologous polynucleotide having a nucleotide
sequence encoding the amino acid sequences of SEQ ID
NOs: 267-275 or an amino acid sequence having one to
ten substituted, deleted, added, or inserted residues in
the amino acid sequences of SEQ ID NOs: 267-275 and
having the same enzymatic activity as the amino acid
sequences set forth in SEQ ID NOs: 267-275, respec-
tively,
wherein SEQ ID NO: 267 is a protein having CoA ligase

activity, SEQ ID NO: 268 is a protein having LovB-
like polyketide synthase activity, SEQ ID NO: 269 is
a protein having Cytochrome P450 monooxyge-
nase-1 activity, SEQ ID NO: 270 is a protein having
Cytochrome P450 monooxygenase-2 activity, SEQ
ID NO: 271 is a protein having cyclase activity, SEQ
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ID NO: 272 is a protein having FAD-dependent
monooxygenase activity, SEQ ID NO: 273 is a protein
having UbiA-like prenyltransferase activity, SEQ ID
NO: 274 is a protein having Acetyltransferase activ-
ity, and SEQ ID NO: 275 is a protein having Acetyl-
transferase-2 activity;

(II) a heterologous polynucleotide having at least one

nucleotide sequence selected from the group consisting

of the nucleotide sequences set forth in (1) to (4) below:

(1) the nucleotide sequences set forth in (a) to (i) below:
(a) a nucleotide sequence comprising positions 3342

to 5158 of the nucleotide sequence set forth in SEQ
ID NO: 266,

(b) a nucleotide sequence comprising positions 5382
to 12777 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(c¢) anucleotide sequence comprising positions 13266
to 15144 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(d) anucleotide sequence comprising positions 16220
to 18018 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(e) anucleotide sequence comprising positions 18506
to 19296 of the nucleotide sequence set forth in
SEQ ID NO: 266,

() anucleotide sequence comprising positions 19779
to 21389 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(g) anucleotide sequence comprising positions 21793
to 22877 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(h) anucleotide sequence comprising positions 23205
to 24773 of the nucleotide sequence set forth in
SEQ ID NO: 266, and

(1) a nucleotide sequence comprising positions 25824
to 27178 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(2) a nucleotide sequence which hybridizes with every
nucleotide in the full length complementary sequence
in (1) under stringent conditions wherein said strin-
gent conditions comprise washing with 2x saline-
sodium citrate (SSC) buffer and 0.5% sodium dodecyl
sulfate (SDS) at 60° C. for 20 minutes, and then wash-
ing with 0.2xSSC and 0.1% SDS at 60° C. for 15
minutes;

(3) the nucleotide sequence in (1) in which one to ten
nucleotides are deleted, substituted, inserted or
added, and

(4) a nucleotide sequence with at least 90% sequence
identity to the nucleotide sequence in (1),

wherein positions of the nucleotide sequences of (1) to
(4) corresponding to positions 3342 to 5158 in SEQ
ID NO: 266 encode a protein having CoA ligase activ-
ity, positions of the nucleotide sequence correspond-
ing to positions 5382 to 12777 in SEQ ID NO: 266
encode a protein having LovB-like polyketide syn-
thase activity, positions of the nucleotide sequence
corresponding to positions 13266 to 15144 in SEQ ID
NO: 266 encode a protein having Cytochrome P450
monooxygenase-1 activity, positions of the nucle-
otide sequence corresponding to positions 16220 to
18018 in SEQ ID NO: 266 encode a protein having
Cytochrome P450 monooxygenase-2 activity, posi-
tions of the nucleotide sequence corresponding to
positions 18506 to 19296 in SEQ ID NO: 266 encode
a protein having Cyclase activity, positions of the
nucleotide sequence corresponding to positions
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19779 t0 21389 in SEQ ID NO: 266 encode a protein
having FAD-dependent monooxygenase activity,
positions of the nucleotide sequence corresponding to
positions 21793 to 22877 in SEQ ID NO: 266 encode
aprotein having UbiA-like prenyltransferase activity,
positions of the nucleotide sequence corresponding to
positions 23205 to 24773 in SEQ ID NO: 266 encode
a protein having Acetyltransferase activity, and posi-
tions of the nucleotide sequence corresponding to
positions 25824 to 27178 in SEQ ID NO: 266 encode
a protein having Acetyltransferase-2 activity.

2. A method for producing pyripyropene A, comprising:
culturing a microorganism in the presence of pyripyropene E
to produce pyripyropene A and isolating the pyripyropene A,
wherein said microorganism is transformed with at least one
heterologous polynucleotide in (I) to (II) below or a recom-
binant vector comprising said heterologous polynucleotide:

(D) a heterologous polynucleotide having a nucleotide
sequence encoding polypeptides comprising the amino
acid sequences of SEQ ID NOs: 269, 270, and 275 or an
amino acid sequence having one to ten substituted,
deleted, added, or inserted residues in the amino acid
sequences of SEQ ID NOs: 269, 270, and 275 and hav-
ing the same enzymatic activity as the amino acid
sequences set forth in SEQ ID NOs: 269, 270, and 275,
respectively;

wherein SEQ ID NO: 269 is a protein having Cyto-
chrome P450 monooxygenase-1 activity, SEQ ID
NO: 270 is a protein having Cytochrome P450
monooxygenase-2 activity, and SEQ ID NO: 275 is a
protein having Acetyltransferase-2 activity;

(II) a heterologous polynucleotide having a nucleotide

sequence selected from the group consisting of the

nucleotide sequences in (1) to (4) below:

(1) the nucleotide sequences set forth in (a) to (c) below:
(a) anucleotide sequence comprising positions 13266

to 15144 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(b) anucleotide sequence comprising positions 16220
to 18018 of the nucleotide sequence set forth in
SEQ ID NO: 266, and

(c) anucleotide sequence comprising positions 25824
to 27178 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(2) a nucleotide sequence which is capable of hybridiz-
ing with every nucleotide in the full length comple-
mentary sequence in (1) under stringent conditions
wherein said stringent conditions comprise washing
with 2x saline-sodium citrate (SSC) buffer and 0.5%
sodium dodecyl sulfate (SDS) at 60° C. for 20 min-
utes, and then washing with 0.2xSSC and 0.1% SDS
at 60° C. for 15 minutes;

(3) the nucleotide sequence in (1) in which one to ten
nucleotides are deleted, substituted, inserted or
added, and;

(4) a nucleotide sequence comprising at least 90%
sequence identity to the nucleotide sequence in (1),
wherein positions of the nucleotide sequence corre-

sponding to positions 13266 to 15144 in SEQ ID
NO: 266 encode a protein having Cytochrome
P450 monooxygenase-1 activity, positions of the
nucleotide sequence corresponding to positions
16220 to 18018 in SEQ ID NO: 266 encode a
protein having Cytochrome P450 monooxyge-
nase-2 activity, and positions of the nucleotide
sequence corresponding to positions 25824 to
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27178 in SEQ ID NO: 266 encode a protein having
Acetyltransferase-2 activity.

3. A method for producing pyripyropene A, comprising:
culturing a microorganism in the presence of deacetyl pyripy-
ropene E to produce pyripyropene A and isolating the pyripy-
ropene A, wherein said microorganism is transformed with at
least one heterologous polynucleotide in (I) and (II) below or
a recombinant vector comprising said heterologous poly-
nucleotide:

(VI) a heterologous polynucleotide having a nucleotide

sequence encoding the amino acid sequences of SEQ ID
NOs: 269, 270, 274, and 275,

wherein SEQ ID NO: 269 is a protein having Cyto-
chrome P450 monooxygenase-1 activity, SEQ ID
NO: 270 is a protein having Cytochrome P450
monooxygenase-2 activity, SEQ ID NO: 274 is a pro-
tein having Acetyltransferase activity, and SEQ ID

NO: 275 is aprotein having Acetyltransferase-2 activ-
1ty;

(VID) a heterologous polynucleotide having a nucleotide
sequence selected from the group consisting of the
nucleotide sequences in (1) to (4) below:

(1) the nucleotide sequences set forth in (a) to (d) below:
(a) anucleotide sequence comprising positions 13266

to 15144 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(b) anucleotide sequence comprising positions 16220
to 18018 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(c¢) anucleotide sequence comprising positions 23205
to 24773 of the nucleotide sequence set forth in
SEQ ID NO: 266, and

(d) anucleotide sequence comprising positions 25824
to 27178 of the nucleotide sequence set forth in
SEQ ID NO: 266,

(2) a nucleotide sequence which hybridizes with every
nucleotide in the full length complementary sequence
in (1) under stringent conditions wherein said strin-
gent conditions comprise washing with 2x saline-
sodium citrate (SSC) buffer and 0.5% sodium dodecyl
sulfate (SDS) at 60° C. for 20 minutes, and then wash-
ing with 0.2xSSC and 0.1% SDS at 60° C. for 15
minutes;

(3) the nucleotide sequence in (1) in which one to ten
nucleotides are deleted, substituted, inserted, or
added, and;

(4) a nucleotide sequence comprising at least 90%
sequence identity to the nucleotide sequence in (1)
wherein positions of the nucleotide sequence corre-

sponding to positions 13266 to 15144 in SEQ ID
NO: 266 encode a protein having Cytochrome
P450 monooxygenase-1 activity, positions of the
nucleotide sequence corresponding to positions
16220 to 18018 in SEQ ID NO: 266 encode a
protein having Cytochrome P450 monooxyge-
nase-2 activity, positions of the nucleotide
sequence corresponding to positions 23205 to
24773 in SEQ ID NO: 266 encode a protein having
Acetyltransferase activity, and positions of the
nucleotide sequence corresponding to positions
25824 to 27178 in SEQ ID NO: 266 encode a
protein having Acetyltransferase-2 activity.

4. A method for producing 4-hydroxy-6-(pyridine-3-y1)-3-
((2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyl)-2H-pyr-
ane-2-one comprising: culturing a microorganism in the pres-
ence of 4-0x0-6-(3-pyridyl)-a-pyrone and isolating
4-hydroxy-6-(pyridine-3-y1)-3-((2E,6E),3,7,11-trimethyl-
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dodeca-2,6,10-trienyl)-2H-pyrane-2-one to produce 4-hy-
droxy-6-(pyridine-3-y1)-3-((2E,6E)-3,7,11 -trimethyl-
dodeca-2,6,10-trienyl)-2H-pyrane-2-one and isolating the
4-hydroxy-6-(pyridine-3-y1)-3-((2E,6E)-3,7,11-trimethyl-
dodeca-2,6,10-trienyl)-2H-pyrane-2-one, wherein  said
microorganism is transformed with at least one heterologous
polynucleotide in (I) and (II) below or a recombinant vector
comprising said heterologous polynucleotide:

(D) a heterologous polynucleotide having a nucleotide
sequence encoding the amino acid sequence of SEQ ID
NO: 273 or the amino acid sequence of SEQ ID NO: 273
having one to ten substituted, deleted, added, or inserted
residues and having the same enzymatic activity as the
amino acid sequence of SEQ ID NO: 273,
wherein SEQ ID NO: 273 is a protein having UbiA-like

prenyltransferase activity;

(II) a heterologous polynucleotide having a nucleotide
sequence selected from the group consisting of the
nucleotide sequences in (1) to (4) below:

(1) anucleotide sequence comprising positions 21793 to
22877 of the nucleotide sequence set forth in SEQ ID
NO: 266, (2) a nucleotide sequence which hybridizes
with every nucleotide in the full length complemen-
tary sequence in (1) under stringent conditions
wherein said stringent conditions comprise washing
with 2x saline-sodium citrate (SSC) buffer and 0.5%
sodium dodecyl sulfate (SDS) at 60° C. for 20 min-
utes, and then washing with 0.2xSSC and 0.1% SDS
at 60° C. for 15 minutes;

(3) the nucleotide sequence in (1) in which one to ten
nucleotides are deleted, substituted, inserted, or
added, and;

(4) a nucleotide sequence with at least 90% sequence
identity to the nucleotide sequence in (1)
wherein positions of the nucleotide sequence corre-

sponding to positions 21793 to 22877 in SEQ ID
NO: 266 encode a protein having UbiA-like pre-
nyltransferase activity.

5. A recombinant vector comprising one or more poly-
nucleotides and a promoter that is heterologous to the one or
more polynucleotides, wherein the one or more polynucle-
otides are selected from the following (a), (b), (¢), (d), (e), (),
() and (h):

(a) a polynucleotide comprising the nucleotide sequence of

SEQ ID NO: 266,

(b) a polynucleotide encoding a polypeptide which con-
sists of an amino acid sequence selected from the group
consisting of the amino acid sequence of SEQ ID NOs:
269, 270, 273, 274, and 275,
wherein SEQ ID NO: 269 is a protein having Cyto-

chrome P450 monooxygenase-1 activity, SEQ ID
NO: 270 is a protein having Cytochrome P450
monooxygenase-2 activity, SEQ ID NO: 273 is a pro-
tein having UbiA-like prenyltransferase activity, SEQ
ID NO: 274 is a protein having Acetyltransferase
activity, and SEQ ID NO: 275 is a protein having
Acetyltransferase-2 activity;
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(c) apolynucleotide with at least 90% sequence identity to
a polynucleotide encoding the amino acid sequence of
SEQ ID NO: 269 and having Cytochrome P450
monooxygenase-1 activity,

(d) a polynucleotide with at least 90% sequence identity to
a polynucleotide encoding the amino acid sequence of
SEQ ID NO: 270 and having Cytochrome P450
monooxygenase-2 activity,

(e) apolynucleotide with at least 90% sequence identity to
a polynucleotide encoding the amino acid sequence of
SEQ ID NO: 273 and having UbiA-like prenyltrans-
ferase activity,

(1) a polynucleotide with at least 90% sequence identity to
a polynucleotide encoding the amino acid sequence of
SEQ ID NO: 274 and having Acetyltransferase activity,

(g) a polynucleotide with at least 90% sequence identity to
a polynucleotide encoding the amino acid sequence of
SEQ ID NO: 275 and having Acetyltransferase-2 activ-
ity,

(h) a polynucleotide comprising a nucleotide sequence
selected from the group consisting of the nucleotide
sequences in (1), (ii), (iii), (iv), and (v):

(1) a nucleotide sequence comprising positions 13266 to
15144 of'the nucleotide sequence set forth in SEQ ID
NO: 266,

(i1) a nucleotide sequence comprising positions 16220 to
18018 of the nucleotide sequence set forth in SEQ ID
NO: 266,

(iii) a nucleotide sequence comprising positions 21793
to 22877 of the nucleotide sequence set forth in SEQ
1D NO: 266,

(iv) a nucleotide sequence comprising positions 23205
to 24773 of the nucleotide sequence set forth in SEQ
ID NO: 266, and

(v) anucleotide sequence comprising positions 25824 to
27178 of the nucleotide sequence set forth in SEQ ID
NO: 266,
wherein positions of the nucleotide sequence corre-

sponding to positions 13266 to 15144 in SEQ ID
NO: 266 encode a protein having Cytochrome
P450 monooxygenase-1 activity, positions of the
nucleotide sequence corresponding to positions
16220 to 18018 in SEQ ID NO: 266 encode a
protein having Cytochrome P450 monooxyge-
nase-2 activity, positions of the nucleotide
sequence corresponding to positions 21793 to
22877 in SEQ ID NO: 266 encode a protein having
UbiA-like prenyltransferase activity, positions of
the nucleotide sequence corresponding to positions
23205 to 24773 in SEQ ID NO: 266 encode a
protein having Acetyltransferase activity, and posi-
tions of the nucleotide sequence corresponding to
positions 25824 to 27178 in SEQ ID NO: 266
encode a protein having Acetyltransferase-2 activ-
1ty.
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